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The Significance of Physical Theory 


Victor F. Lenzen 


Department of Physics, University of California, Berkeley 


I 


HE present century has witnessed exceptional 

activity in the construction of theories for 

various fields of physical science. Theories of 

relativity and of the structure of atoms con- 
stitute impressive monuments to man’s creative activ- 
ity in his quest for rational knowledge of the natural 
world. Philosophie reflection concerning the character 
of physical theory has run parallel to scientifie crea- 
tion. Among classies of the philosophy of theoretical 
physies is the book of Pierre Duhem, La Théorie 
Physique; Son Object, Sa Structure, the first edition 
of which was published in 1906, and the second in 
1914. The present occasion for discussion of Duhem’s 
conception of physical theory is the publication, by 
the Princeton University Press, of an English trans- 
lation of the just-cited work by Phillip P. Wiener. 
The American edition bears the title THe Am AND 
Srrucrure or PuysicaL THEORY and includes an in- 
formative foreword, “Pierre Duhem’s Life and Work,” 
by Louis de Broglie, Nobel laureate and discoverer of 
the wave properties of matter (1). 

A physical theory is a rational construction that ex- 
presses in systematic form man’s knowledge of the 
physical world. Albert Einstein once introduced an 
exposition of the theory of relativity by a discussion 
of the nature of physical theories (2). As foundation 
for his analysis, he distinguished between constructive 
theories and theories of principle. 

A constructive theory expresses the attempt to build 
a picture of complex phenomena out of relatively 
simple constituents. The kinetic theory of gases, for 
example, reduces mechanical, thermal, and diffusional 
properties of gases to molecular motions. Einstein de- 
clared that when we say that we understand a group 
of natural phenomena, we mean that we have found 
a constructive theory which embraces them. 

A theory of principle, or abstractive theory, re- 
quires not the synthetic but the analytic method. 
Procedure for theories of principle begins with ab- 
straction from experience instead of construction of 
hypothetical elements. Thermodynamics, for example, 
is based upon abstract principles which express the 
generalization that perpetual motion never oceurs in 
ordinary experience. 

According to Einstein, the merit of constructiv 
theories is their comprehensiveness, adaptability, and 
clarity; that of theories of principle is their logical 
perfection and security of foundations. 

In the present era of physical science, constructive 
theories of molecules, atoms, and nuclei command the 
universal interest of physicists and chemists. But it 
has not always been so. At the beginning of the 20th 
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century, the doctrine of energetics found in thermo- 
dynamics the ideal form of physical theory. Among 
the proponents of energetics was the eminent French 
theoretical physicist, Pierre Duhem. According to the 
latter, constructive theories, designed to explain phys- 
ical phenomena, are to be rejected as metaphysics. 
He summarized his doctrine of physical theory in the 
statement: 
A physical theory is not an explanation; it is a sys- 
tem of mathematical propositions whose aim is to 
represent as simply, as completely, and as exactly as 
possible a whole group of experimental laws. 


In other words, Duhem held that only theories of 
principle, or abstractive theories, should be accepted 
for physical theory. 

In the preface to the second edition of La Théorie 
Physique, Duhem held that his conception of theoreti- 
eal physies had been confirmed by developments. This 
claim was supported by the creation of the theory of 
relativity which Einstein characterized in the afore- 
mentioned discussion as a theory of principle. But 
atomism, which Duhem vigorously opposed, had 
already begun the extraordinary developments that 
have made constructive theories of atom and nucleus 
the foeus of eontemporary physical interest. Thus, 
the course of physical theory has not been limited by 
the ainis described by Duhem. Nevertheless, philoso- 
phers and historians of science will weleome the ap- 
pearance of the excellent English translation of his 
significant book. Contemporary philosophy of science 
has emphasized the role of theoretical construction in 
physical theory, and Duhem’s work provides an ex- 
cellent introduction to this point of view. 

The theory of Duhem was in its essentials an im- 
portant contribution to a critical attitude on the part 
of physicists toward their subject. The best-known of 
these critical physicists was perhaps Ernst Mach, 
physicist, historian and philosopher of science, whose 
activities extended from the second half of the 19th 
century into the early decades of the 20th century. 
The aim of Mach was to eliminate metaphysies from 
science; to that end he described science as the eco- 
nomical description of the facts of experience (3). 
Since molecules and atoms were conceived to lie be- 
yond the possibility of direct perception, Mach banned 
them from physical theory as fictions. Mach exerted 
a profound influence and his antimetaphysical doe- 
trine was continued by the Vienna Circle, the ideas 
of which have been expounded in the United States 
by Philipp Frank (4). The Central European succes- 
sors of Mach did diverge from him in that they 
accepted atoms as useful constructs. On this issue, 
however, Duhem’s conception of physical theory con- 
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formed to that of Mach. Referring to the great devel- 
opment of molecular theories and mechanical models, 
Duhem said: 


Toward the end of the nineteenth century, hypotheti- 
eal theories which were offered as more or less prob- 
able explanations of phenomena were extraordinarily 
multiplied. The noise of their battles and the fracas 
of their collapse have wearied physicists and led them 
gradually back to the sound doctrines Newton had 
expressed so forcefully. Renewing the interrupted 
tradition, Ernst Mach has defined theoretical physics 
as an abstract and condensed representation of nat- 
ural phenomena. 


While Duhem adhered to Mach’s view that physical 
theory is an autonomous, abstract, and economical 
representation of physical phenomena, he did not 
share the expressed antimetaphysical attitude of Mach. 
Duhem left a place for an independent metaphysics of 
reality. For Mach and his followers, objects of per- 
ception are constructs that correlate the data of sense; 
Duhem had a less critical idea of the perceived object 
and accepted its reality from common sense. Whereas 
Mach denied the significance of the concept of trans- 
cendent reality, Duhem spoke of reality behind ap- 
pearance. He thus retained the traditional dualism be- 
tween reality and appearance, between metaphysics 
and physies. Thus he. said: 


What is this metaphysical affirmation that the physi- 
cist will make, despite the nearly forced restraint 
imposed on the method he customarily uses? He will 
affirm that underneath the observable data, the only 
data accessible to his methods of study, are hidden 
realities whose essence cannot be grasped by these 
same methods, and that these realities are arranged 
in a certain order which physical séience cannot di- 
rectly contemplate. But he will note that physical 
theory through its successive advances tends to ar- 
range experimental laws in an order more and more 
analogous to the transcendent order according to 
which the realities are classified, that as a result 
physical theory advances gradually toward its limit- 
ing form, namely, that of a natural classification, and 
finally that logical unity is a characteristic without 
which physical theory cannot claim this rank of a 
natural classification. 


II 


In order to set forth the historical significance of 
Duhem’s work, I shall sketch the philosophic back- 
ground of his ideas concerning the object of physical 
theory. A characteristic attitude was his rejection of 
atomism for the explanation of physical phenomena. 
Now atomism was especially developed by the ancient 
Greek philosopher Democritus, who taught that real- 
ity is constituted of atoms in the void. He held that 
properties of atoms, such as figure and motion, alone 
are real and that sensible qualities, such as color, hot- 
ness, and sweetness, are appearances which are to be 
explained by the action of atoms upon the organs of 
sense. Thus originated the doctrine that spatial and 
mechanical properties of matter are fundamental and 
constitute the object of physical theory. In modern 
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terminology, the basic properties of matter are pri- 
mary and real; sensible qualities are secondary quali- 
ties with an inferior status in reality. 

The ancients accepted earth, air, fire, and water as 
fundamental elements, arid Plato in the Timaeus ex- 
pounded a theory that constituted the elements out of 
geometric figures. This Platonic reduction of quality 
to quantity was the initiation of a mathematical phys- 
ies, but it was thrust aside by the Aristotelian physics 
which recognized the qualities of hotness and coldness, 
of wetness and dryness as fundamental. It was the 
historic function of Galileo to renounce the Aristo- 
telian program of a qualitative physics and to found 
a quantitative science based upon the primacy of spa- 
tial and inertial properties of physical reality to the 
secondary qualities of sensation. Whether matter was 
interpreted as continuous space by Descartes, or as 
atoms in empty space by the atomists, primary prop- 
erties were sharply distinguished from secondary 
qualities and made the object of physical theory. 

The distinction between primary qualities and sec- 
ondary qualities was adopted in the 17th century by 
the founders of modern physics such as Galileo, Des- 
cartes, and Newton. The distinction is exemplified by 
the contrast between the sensation of light and the 
physical action of external bodies upon the sense 
organs of an observer. This distinction between sen- 
sible appearance and physical cause was generally 
accepted by natural scientists and found philosophic 
acceptance in Locke’s Essay Concerning Human Un- 
derstanding (1690). The history of modern philosophy 
is largely an attempt to overcome this dualistic realism 
of the physicists. The philosopher Berkeley found that 
primary qualities, as well as secondary ones, are in- 
fected by relativity to the observer. Hume’s skeptical 
analysis yielded the result that physical objects are 
complexes of sensory impressions. The philosopher 
Kant held that space and time are forms of intuition 
and that physical objects are constructions of thought 
out of data given in intuition. But, in the last analysis, 
Kant adhered to the original dualistic realism, for he 
attributed the manifold given in intuition to the action 
of a thing-in-itself. 

Against a background of dualistic realism presup- 
posed by natural scientists, there appeared the analy- 
sis of scientific knowledge by Ernst Mach. In order to 
eliminate metaphysics from science, he analyzed re- 
ality into elements of sensation which are neither 
physical nor mental by themselves. The things given 
in perception are complexes of sensible elements and 
are viewed as real. Insofar as properties of things 
are determined by other things, they are physical; 
but insofar as properties are related to an observing 
organism, they are mental. Thus, all sciences refer to 
the same content; in our time, this doctrine has fur- 
nished the basis of the movement for the Unity of 
Science (5). 

The neutral character ascribed by Mach to the ele- 
ments of sensation stimulated the creation of a Neo- 
realism during the early decades of the 20th century, 
a movement that was part of what Lovejoy has called 
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the revolt against dualism (6). In Europe, the Vienna 
Cirele, under the leadership of Moritz Schlick and 
Rudolf Carnap, developed the doctrine of Mach that 
was transplanted to America under the name logical 
positivism. The program of positivism was to give an 
interpretation of science that is neutral with respect 
to metaphysical issues. As set forth by Philipp Frank, 
Mach’s doctrine is that scientific knowledge refers only 
to the contents of perception. Science consists in the 
symbolic representation of perceptions. In departure 
from Mach, however, contemporary positivists accept 
molecules and atoms as constructs that play a valuable 
role in the symbolic representation of physical reality. 

The neutralist interpretation of Mach’s doctrine has 
manifested instability. The usual philosophic opinion 
ascribes transient reality to contents of perception. 
Henee, if reality consists of elements of sensation, it 
is dependent upon intermittent acts of perception. In 
view of this apparent logical consequence of positivist 
criticism, the doctrine of dualistic realism has retained 
adherents. Thus Max Planck, who wrote frequently 
on philosophic problems of physics, reported that in 
his early period he had adhered to the doctrine of 
Mach, but that he finally accepted the realistic point 
of view (7). 

Bertrand Russell began as dualist; then in Scien- 
tific Method in Philosophy he described physical ob- 
jects as logical constructions out of aspects given in 
perception (8); but later in the Analysis of Matter 
he expounded a causal theory of perception, a form 
of dualistic realism (9). The history of the theory of 
perceptible things, thus, narrates a vacillation between 
the characterization of a thing as constituted of tran- 
sient sense data and as a persistent reality that gives 
rise to the momentary content of perception. 

Duhem’s theory was anomalous within a modern 
context. Central to this conception of physical theory 
was the rejection of the program to reduce quality to 
quantity. He stood with Aristotle against atomists and 
Cartesians by assigning a fundamental role to quality 
as a direct object of physical investigation. Duhem 
has been classified as an adherent of the school of 
Mach, but he did not adhere to the latter’s apparent 
restriction of reality to the data of experience. Duhem 
proclaimed the autonomy of physical theory with re- 
spect to metaphysics but declared that there are re- 
alities which transcend experience. Thus he said: 


Concerning the very nature of things, or the realities 
hidden under the phenomena we are studying, a 
theory conceived on the plan we have just drawn 
teaches us absolutely nothing. 


Iil 


According to Duhem, the aim of physical theory is 
not explanation but the representation and natural 
classification of experimental laws. The sequence of 
procedures is as follows: Physical properties of things 
are represented by symbols, hypotheses are set up to 
express relationships between symbols, consequences 
are deduced mathematically from hypotheses, and the 
consequences are then tested by experimental facts. 
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For Duhem, the abstract character of theories of prin- 
ciple expresses the nature of physical theory. But such 
abstractive theories are formulated in terms of ab- 
stract symbols which substitute for the concrete data 
of experiments. The laws of physics are symbolic rela- 
tionships, each of which is approximate and pro- 
visional, 

Duhem’s conception of physical theory rests upon 
a distinction between practical fact and theoretical 
fact. Propositions about the properties of things given 
to observation express practical facts. Though vague 
and indefinite, such propositions based upon direct 
experience are either true or false. Theory, however, 
applies to a schematic construction. Through measure- 
ment, an observable property is correlated to a prop- 
erty of the symbolic schema. Propositions of a phys- 
ical theory express theoretical facts about the schema. 
Though clear and definite, theoretical propositions are 
neither true nor false. In view of the lack of pre- 
cision of measurement, an infinity of theoretical facts 
may be consistent with the results of experiment. A 
physical theory is approximate and provisional. 

“An experiment in physies is the precise observa- 
tion of phenomena accompanied by an interpretation 
of these phenomena; this interpretation substitutes 
for the conerete data really gathered by observation 
abstract and symbolic representations which corre- 
spond to them by virtue of the theories admitted by 
the observer.” It is the theoretical interpretation of 
experiments through abstract and symbolic judgments 
that makes possible the use of instruments. Whereas 
the contemporary exponent of operationism interprets 
theory in terms of experiment, Duhem interpreted 
experiment in terms of theory. Duhem, thus, in effect 
continued the Kantian view that thought is constitu- 
tive of science. For illustration he offered the follow- 
ing example: 

Go into this laboratory; draw near this table crowded 

with so much apparatus: an electric battery, copper 

wire wrapped in silk, vessels filled with mercury, 
coils, a small iron bar carrying a mirror. An ob- 
server plunges the metallic stem of a rod, mounted 
with rubber, into small holes; the iron oscillates and, 

- by means of the mirror tied to it, sends a beam of 
light over a celluloid ruler, and the observer follows 
the movement of the light beam on it. There, no 
doubt, you have an experiment; by means of the 
vibration of this spot of light, this physicist minutely 
observes the oscillations of the piece of iron. Ask him 
now what he is doing. Is he going to answer: ‘‘I gm 
studying the oscillations of the piece of iron carrying 
this mirror?’’ No, he will tell you that he is measur- 
ing the electrical resistance of a coil. If you are as- 
tonished and ask him what meaning these words have, 
and what relation they have to the phenomena he 
has perceived and which you have at the same time 
perceived, he will reply that your question would re- 
quire some very long explanations, and he will recom- 
mend that you take a course in electricity. 


Duhem summarized his discussion by the statement: 
The result of the operations in which an experimental 
physicist is engaged is by no means the perception 
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of a group of concrete facts; it is the formulation of 
a judgment interrelating certain abstract and sym- 
bolic ideas which theories alone correlate to the facts 
really observed. 


An interpretation of Duhem’s conception of phys- 
ical theory requires careful consideration of the refer- 
ence of symbols. The physical properties of things are 
represented by numerical measures, but the basie ques- 


tion concerns the properties that the numbers repre- 
sent. What are the abstract and symbolic ideas which 
theories alone correlate to the facts really observed? 
The adherents of Ernst Mach would declare that the 
symbols designate concrete experiences of spaces, 
times, colors, pressures, sounds, and so forth. The ex- 
ponents of contemporary operationism would assert 
that the symbols designate operations by which the 
results of measurements are obtained (10). According 
to the well-developed views of Henry Margenau, the 
symbols designate constructs (11). An interpretation 


of Duhem may be determined from the following: 


When, in the course of an optical theory, we talk 
about luminous vibration, we no longer think of a 
real to-and-fro motion of a real body; we imagine 
only an abstract magnitude, i.e., a pure, geometrical 
expression. It is a periodically variable length which 
helps us state the hypotheses of optics, and to regain 
by regular calculations the experimental laws gov- 
erning light. This vibration is to our mind a repre- 
sentation, and not an explanation. 


From this example, one may conclude that for Duhem 
the symbols of physical theory designate constructs 
in the contemporary sense of the term. Duhem, how- 
ever, declined to accept molecules, atoms, and elec- 
trons as legitimate constructs. Thus, his point of view 
appears more limited than contemporary theories of 


physical constructs. 


Duhem rejected all mechanical explanations of 
physical phenomena. Thus, he criticized the Cartesian 
theory of vortices and pressures in extended matter 
and especially disapproved of the contemporary de- 


velopment of atomic theories. Thus, he wrote: 


Consider someone, for instance, who would take phys- 
ical theory just as we have it, in the year of grace 
1905, presented by the majority of those who teach 
it. Anyone who would listen closely to the talk of 
classes and to the gossip of the laboratories without 
looking back or caring for what used to be taught, 
would hear physicists constantly employing in their 
theories molecules, atoms, and electrons, counting 
these small bodies and determining their size, their 
mass, their charge. . . . each time the fortunate dar- 
ing of an experimenter will have discovered a new 
set of experimental laws, he will see the atomists, 
with feverish haste, take possession of this scarcely 
explored domain and construct a mechanism approxi- 
mately representing these new findings. Then, as the 
experimenter’s discoveries become more numerous 
and detailed, he will see the atomist’s combinations 
get complicated, disturbed, overburdened with arbi- 
trary complications without succeeding, however, in 
rendering a precise account of the new laws or in 
connecting them solidly in the old laws. . . . It will 
appear clearly to him that the physics of atomism, 
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condemned to perpetual fresh starts, does not tend 
by continued progress to the ideal form of physical 
theory; whereas he will surmise the gradually com- 
plete realization of this ideal when he contemplates 
the development which abstract theory has undergone 
from Scholasticism to Galileo and Descartes; from 
Huygens, Leibniz and Newton to D’Alembert, Euler, 
Laplace, and Lagrange; from Sadi Carnot and Clau- 
sius to Gibbs and Helmholtz. 


Duhem denied that the nature of ultimate reality 
is the object of physical theory. But he committed 
himself to a reality beyond experience more explicitly 
than positivists with whom he has been classified. 
Thus, 

Physical theory never gives us the explanation of 
experimental laws; it never reveals realities hiding 
under the sensible appearances; but the more com- 
plete it becomes, the more we apprehend that the 
logical order in which theory orders experimental 
laws is the reflection of an ontological order, the 
more we suspect that the relations it establishes 
among the data of observation correspond to real 
relations among things, and the more we feel that 
theory tends to be a natural classification. 


IV 


It is evident from Duhem’s symbolic conception of 
physical theory that hypotheses are not directly deriv- 
able from experience. Accordingly, he expressed dis- 
agreement with Newton’s doctrine that the principles 
of a physical theory should be derived by induction 
from experience. Newton’s theory of scientific method 
was expounded in the “General Scholium” of his Prin- 
cipia, but it was also stated in Query XXXI at the 
end of the second edition of the Optics. In the passage 
quoted by Duhem, Newton stated: 


To tell us that every species of things is endowed 
with an occult specific quality by which it acts and 
produces manifest effects, is to tell us nothing; but 
to derive two or three general principles of motion 
from phenomena, and afterwards to tell us how the 
properties and actions of all corporeal things follow 
from those manifest principles, would be a very great 
step in philosophy. 


Duhem remarked: 


It was this sort of physical theory that Newton had 
in mind when, in the ‘‘General Scholium’’ which 
crowns his Principia, he [Newton] rejected so vig- 
orously as outside of natural philosophy any hy- 
pothesis that induction did not extract from experi- 
ment; when he asserted that in a sound physics every 
proposition should be drawn from phenomena and 
generalized by induction. 

It has been held that Newton derived his theory of 

gravitation from the laws which were revealed to 

Kepler by observation. Duhem declared, however, 
The principle of universal gravity, very far from 
being derivable by generalization and induction from 
the observational laws of Kepler, formally contra- 
dicts these laws. If Newton’s theory is correct, Kep- 
ler’s laws are necessarily false. 


The fact is that the law of gravitation determines the 
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force acting on a planet to be the resultant of the 
attractive forces exerted by the sun and the other 
planets. In consequence, the actual orbit arises as a 
perturbation of the Keplerian orbit, which perturba- 
tion can be determined from refined observations. 
And Duhem further declared: 


Such a comparison will not anly bear on this or that 
part of the Newtonian principle, but will involve all 
its parts at the same time; with those it will also 
involve the principles of dynamics; besides, it will 
call in the aid of all the propositions of optics, the 
statics of gases, and the theory of heat, which are 
necessary to justify the properties of telescopes in 
their construction, regulation, and correction, and in 
the elimination of the errors caused by diurnal or 
annual aberration and by atmospheric refraction. It 
is no longer a matter of taking, one by one, laws 
justified by observation, and raising each of them by 
induction and generalization to the rank of a prin- 
ciple; it is a matter of comparing the corollaries of 
a whole group of hypotheses to a whole group of 
facts. 


Duhem further criticized the Newtonian method in a 
diseussion of Ampere’s claim that he deduced his 
mathematical theory of electrodynamie phenomena 
only from experiment. Duhem concluded : 
Two rocky reefs make the purely inductive course 
inpracticable for the physicist. In the first place, no 
experimental law can serve the theorist before it has 
undergone an interpretation transforming it into a 
symbolic law; and this interpretation implies ad- 
herence to a whole set of theories. In the second 
place, no experimental law is exact but only approxi- 
mate, and is therefore susceptible to an infinity of 
distinct symbolic translations; and among all these 
translations the physicist has to choose one which 
will provide him with a fruitful hypothesis without 
his choice being guided by experiment at all. 


It follows from Duhem’s doctrine that an individual 
hypothesis cannot be tested experimentally and that 
crucial experiments are not possible. Regarding the 
latter point, he gave a profound criticism of the gen- 
erally held view that Foucault’s experiment on the 
velocity of light in liquids demonstrated the wave 
theory. 


Duhem was a practicing theoretical physicist, but 
he was also a historian of science of the first rank. 
His works on the history of mechanics, on Leonardo 
da Vinci, and on systems of the world from Plato to 
Copernicus are monuments of learning. Hence, one of 
the merits of Duhem’s work that especially justifies 
this American edition is the wealth of historical mate- 
trial that bears on physics. In order to illustrate his 
distinction between explanatory and abstract theories, 
he borrowed from Paseal a contrast between two types 
of mind. The broad but weak mind finds explanatory 
theories congenial to it; the narrow but strong mind 
delights in abstract theories. In French thought, Gas- 
sendi, the atomist, represents the first type, and Des- 
cartes, who sought to found physics on rational prin- 
ciples, represents the second type. But Duhem offered 
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Continental physicists generally as examples of the 
narrow but strong mind. Newton was conceded to ex- 
emplify the narrow and strong type among the Eng- 
lish, but Duhem found English physicists of the 19th 
century mainly to have broad and weak minds econ- 
cerned with all kinds of mechanical models. Although 
Duhem supported his thesis with a wealth of histori- 
cal material, nationalistic differences are hardly dis- 
cernible in the contemporary international develop- 
ment of constructive hypotheses concerning atoms and 
nuclei. The French physicist Louis de Broglie quite 
rightly calls attention to the British physicist Dirac, 
whose work on the foundations of quantum mechanies 
has been conducted on the highest level of abstraction. 

It was a thesis of Duhem that “hypotheses are not 
the product of sudden creation, but the result of pro- 
gressive evolution.” Thus, one cannot understand a 
hypothesis unless one knows its history. A valuable 
part of the book is the history of the concept of uni- 
versal attraction from Aristotle to Newton. Duhem 
sums this up in the following: 


The most diverse considerations and the most dis- 
parate doctrines arose in turn to make their bid for 
the construction of celestial mechanics; common ex- 
perience revealing gravity, as well as the scientific 
measurements of Tyco Brahe and of Picard; the 
observational laws formulated by Kepler, the vortices 
of the Cartesians and atomists, as well as the rational 
dynamics of Huygens; the metaphysical doctrines of 
the Aristotelians, as well as the systems of the phy- 
sicians and the dreams of astrologers; comparisons 
of weight with magnetic action, as well as the affini- 
ties between the light and the mutual actions of 
heavenly bodies. In the course of this long and labo- 
rious birth, we can follow the slow and gradual trans- 
formations through which the theoretical system 
evolved; but at no time can we see a sudden and 
arbitrary creation of new hypotheses. 


Duhem’s historical point of view led him to novel 
evaluations of ancient doctrines. Although he pro- 
claimed the autonomy of physical theory, and distin- 
guished physical theory from a metaphysical eosmol- 
ogy, he asserted that the ideal form toward which 
physical theory tends is analogous to cosmology. As 
we have seen, for Duhem, general thermodynamics 
most adequately exemplified the ideal form of phys- 
ieal theory. He held that general thermodynamics is 
analogous to the cosmology of Aristotelian physics. 
Aristotelian physies recognized the categories of quan- 
tity and quality, as does the thermodynamics with its 
symbols for extensive and intensive properties. Aris- 
totle recognized qualitative change as well as motion, 
as does thermodynamics. One of the essential theories 
of Aristotle’s cosmology is that of the natural place 
of the elements. Duhem found the essence of this 
theory to be that a perfect state of the universe 
would be one of stable equilibrium, to which the world 
would return by natural motions if disturbed. But 
thermodynamies analogously conceives that isolated 
systems tend to a state of equilibrium in which en- 
tropy is a maximum. Duhem arrived at the remark- 
able conclusion : 
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If we rid the physics of Aristotle and of Scholasti- 
cism of the outworn and demoded scientific clothing 
covering it, and if we bring out in its vigorous and 
harmonious nakedness the living flesh of this cosmol- 
ogy, we would be struck by its resemblance to our 
modern physical theory. 

At the close of the final article, “The Value of Phys- 
ical Theory.” Duhem summarized his qualified positiv- 
ism. He said: 

the physicist is compelled to recognize that it would 
be unreasonable to work for the progress of physical 
theory if this theory were not the increasingly better 


defined and more precise reflection of a metaphysics ; 
the belief in an order transcending physics is the sole 
justification of physical theory. 


Duhem expressed the previously cited vacillations 
of the physicist with respeet to the foregoing affirma- 
tion by a quotation from Paseal, whose philosophic 
spirit permeates Duhem’s book, and who may be per- 
mitted to speak in his native tongue: 


Nous avons une impuissance de prouver invincible & 
tout le Dogmatisme; nous avons une idée de la verité 
invincible & toute le Pyrrhonisme. 
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. . » Richter has chiefly studied how behavior reg- 
ulators maintain the constancy of the internal en- 
vironment, 


ROM a close examination of the writing in 
many scientific publications (including, if you 
do not mind, The Scientific Monthly), one 
would never guess that as a nation we are 
renowned for efficiency. Sentences bulge like overfed 
matrons with unnecessary words that obscure a writ- 
er’s ideas and weaken his emphasis, much as the 
matronly fat obscures the streamlined glory of the 
past. For both matrons and sentences, a major solu- 
tion is diet: for writing, a diet of efficient verbs. 
The following sentences from The Scientific Monthly 
illustrate the point: 


Harrow notes that pancreatectomy is fatal to dogs 
in one to two weeks and fatal to cats in about five 
to six days. 

Still more unusual, these surrounding industrial 

regions employ relatively few ‘‘ Mainliners.’’ 

Since readers may object, with some justification, 
to criticism of sentences removed from context, here 
is a eomplete—and representative—paragraph, again 
from The Scientific Monthly: 


Whereas [Cannon’s] studies have been primarily 
concerned with the physiological regulations of the 
internal environment, much of the work of Richter 
has dealt with the maintenance of the constancy of 
the internal environment through the operation of 
behavior regulators. 


It is noted by Harrow that pancreatectomy is fatal 
to the dog, with the death of the animal occurring 
in one to two weeks and that the length of survival 
of cats after removal of the pancreas is about five 
to six days. 


Still more unusual is the fact that these surround- 
ing industrial regions give relatively little employ- 
ment to ‘‘ Mainliners,’’ 


Shorter, clearer, and more forceful versions of these: 
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The decision to stay on a job or leave it, as well 
as where to work, generally lay with the scientists 
themselves. Only 18 of the 155 scientists who had 
remained on their jobs for at least 8 years reported 
that they had had no other offer or none worth con- 
sidering during this period. Only 67 of the 574 job 
exits were due to factors over which the scientists 
had no control, and 28 of these resulted from the 
termination of war projects. Furthermore, the scien- 
tists were rarely forced to accept a job for lack of 
another offer; this was the case for only 75 of the 
670 job entrances covered by the study. Very likely, 
the fact that the scientists were able to choose be- 
tween job offers was at least in part due to their 
practice of continuing in a position while shopping 
for a new one: they rarely left a job without having 
another one lined up. 
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In this paragraph, as a rewrite shows, more than 
10 percent of the words are superfluous: 


The scientists themselves could generally decide 
where to work, and whether to stay on a job or leave 
it. Only 18 of the 155 scientists who had remained 
on their jobs for at least 8 years reported that they 
had had no other offer or.snone worth considering 
during this period. Factors over which the scientists 
had no control accounted for only 67 of the 574 job 
exits, and termination of war projects caused 28 of 
these. Furthermore, the scientists rarely had to ac- 
cept a job for lack of another offer; among 670 job 
entrances, the study showed only 75 such cases. Very 
likely, the scientists could choose between job offers 
partly, at least, because they normally continued in 
one position while shopping for another: they rarely 
left a job without having a new one lined up. 


Probably most readers will feel the increased crisp- 
ness and clarity of the revision, particularly in the 
first and final sentences. The revision uses 137 words, 
against the original’s 159. 

If any contributor to The Scientific Monthly feels 
impelled at this point to mail a poisoned cake, I should 
like to remind him that I am not earping about a 
specific magazine or a specific group of writers. The 
same excesses appear in other publications as well: 


. « » it has an opportunity to exercise an unobtrusive 
influence on the course of science in the United 
States. ... [A science review] 


+». it can influence unobtrusively the course of 
science... . 


The fact that these teachers overlook is that the de- 
velopment of new interests is the job of the teacher. 
. . « [A book on education] 


These teachers overlook the fact that. ... 


Finally, the Midwest was in the process of swift 
change during the nineteenth century. [A history of 
politics] 


. . . the Midwest was changing swiftly. .. . 


There is considerable work in the literature which 
supplies supporting, circumstantial evidence for the 
. . hypothesis. .. . [A botany journal] 


Considerable work in the literature supplies. .. . 


Such writing—wherever it appears—hampers the 
sharp, clear transfer of ideas. And certainly when a 
writer respects his ideas sufficiently to offer them up 
to cold print and the tough judgment of his colleagues, 
he wants to present them as cleanly as he can. This 
he can do more satisfactorily by forcing every verb 
to do its full duty. The verb, after all, is the spine 
of a sentence: when the verb falters, the sentence sags, 
beeause a less able word must carry the verb idea. 

To use verbs efficiently, obviously a writer must first 
recognize superfluous verbs. This offers some difficul- 
ties, but a little practice helps enormously. Moreover, 
there are some useful guides. 

1) Examine all forms of the verb to be (am, is, are, 
was, were, be, being, been). If a sentence contains the 
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verb to be—and many sentences do—try converting 
one of the nouns to a verb. Examples (1): 


. . « but the experiment was a complete failure. 


failed completely 


. . . but its persistence is the result of two major 
developments. 


stems from 


. « « it is of concern also to scientists themselves. 


it also concerns scientists 


In all three types of decisions, the considerations 
uppermost in the minds of most of these scientists 
were the interest of the work, the earnings and op- 
portunities it provided, and the working conditions 
on the job. 


most of these scientists considered primarily the 
interest of the work (2). 


Occasionally, in reworking to be, the writer will find 
that converting a noun to a verb does not eliminate 
to be but merely reduces it to a helping verb. In such 
sentences, certain wordy constructions—often prepo- 
sitional phrases—needlessly take over some of the 
verb’s functions, as in a sentence quoted earlier: 
“Finally, the Midwest was in the process of swift 
change during the nineteenth century.” Here, in the 
process suggests continuous action; was is the main 
verb. Use of the progressive (was changing) elimi- 
nates in the process, reduces was to an auxiliary, and 
stresses the notion of change. 

The constructions there is (there are, there were, 
and so forth) and it is frequently employ a useless 
to be:* 

For example, in recent years there has been a tend- 

ency for industry to ‘‘decentralize.’’ . . . 


industry has tended to ‘‘decentralize’’ 


Although no figures were available for Daylesford, 
it is listed because there is no doubt that it is the 
least important stop on the route. 


because it is clearly the least important stop 


For some men, it was the opportunity to develop 
and grow with a problem which was most important. 


For some men, the opportunity to develop and 
grow with a problem was most important. 


There is and it is require various cures. In the first of 
the foregoing sentences, for instance, a noun (tend- 
ency) becomes the main verb (tended), replacing 
been; in the second, an adverb (clearly) eliminates 
there is; in the third, it was and which are simply 
removed. 

No one, incidentally, should condemn to be—or any 
other verb or construction that is eudgeled here— 
automatically. To be, to quote a good handbook, “is 
the most necessary single verb in the language” (3). 
But most of us overuse it. Furthermore, a hunt for 
to be synonyms (exists, consists of) profits nobody. 
Some word in the existing sentence must carry the 
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real verb idea, and the writer should search for that 
word; if the verb does not carry the idea, then a noun 
probably does (4). 

2) Examine forms of to have. Again, look for a 
key noun, Examples: 


These developments had a profound influence on 
Philadelphia’s Main Line District. 


These developments profoundly influenced 


Since these attitudes have a decided influence on 
behavior, information concerning them is valuable to 
employers, personnel workers, and scientists them- 
selves. 


these attitudes strongly influence behavior 


. rats have an ability to make selections condu- 
cive to their well-being. 


rats can make selections 


3) Look for verbs such as give, make, do, occur, 
cause, effect, bring about. Since a complete list of 
such verbs would be extremely long, finding them de- 
mands sharper eyes than finding to be forms. The 
verbs named are the chronic offenders, however, and 
a close inspection of nouns will enable a writer to 
identify the rest. 


Though the Catholic Church has never given official ap- 
probation to these art forms, they are tolerated... . 


has never officially approved 


A considerable number of scientists also gave ecare- 
ful consideration to the prospective working atmos- 
phere in choosing a job. 


scientists also considered carefully 
. . « this brought the end of tolls. 
this ended tolls 


A writer should not conclude that these verbs are 
always unnecessary. In “I gave him the book,” gave 
or a synonym is the only verb possible. One must 
analyze the sentence, especially its nouns, to deter- 
mine whether or not a particular verb carries the 
verb idea. 

4) Finally, to rephrase a piece of advice that seems 
only slightly younger than the wheel but almost as 
useful: convert passive voice constructions that name 
the doer of the action to the active voice. In the pas- 
sive voice, you may remember—if your grammar 
teacher harangued you dutifully, the subject is acted 
upon. A short sample: “their jobs were threatened 
by war-created circumstances.” Using the doer of the 
action of subject produces a more brisk wording: 
“war-created circumstances threatened their jobs.” 
Other examples: 


It is rather remarkable that this area has had such 
a limited development of industry when one consid- 
ers that it is surrounded by great industrial regions. 


that great industrial regions surround it 


It was during this period that a cult of the Egyptian 
Isis was introduced into this area by seagoing natives 
of Apuglia. 
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During this period, seagoing natives of Apuglia 
introduced into this area a cult of the Egyptian 
Isis. [This version also removes if was and that.] 


We should mention that Isis-Horus have/sic/been 
depicted as black by the Egyptians. 


that the Egyptians have depicted Isis-Horus as 
black. 


A section from a paragraph shows how consistently 
this construction appears and how it can emaseulate 
ideas (four of the five sentences contain superfluous 
passives) : 

Several weeks after these symptoms had developed 

the animals were placed on the self-selection diet. 

It was found that a marked appetite for fat and 

olive oil was shown by the rats and they ate little or 

no carbohydrate, which in this experiment was su- 
crose. An increased appetite was manifested by all 

7 animals for yeast. On the self-selection diet the 

diabetic symptoms of all the rats either disappeared 

or were greatly reduced. Upon the return to the Me- 

Collum diet, diabetic symptoms were again shown by 

4 of the 7 experimental animals. 


Without the italicized passives: 


Several weeks after these symptoms had developed, 
the animals were placed on the self-selection diet. 
The rats then showed a marked appetite for fat and 
olive oil and ate little or no carbohydrate, which in 
this experiment was sucrose. All 7 animals mani- 
fested an increased appetite for yeast. On the self- 
selection diet, the diabetic symptoms of all the rats 
disappeared or greatly decreased. Upon return to the 
McCollum diet, 4 of the 7 experimental animals again 
showed diabetic symptoms. 


Since manifested in the third sentence is a general 
verb, and since the author uses ate in the preceding 
sentence, I cannot resist offering this version also, 
though the writer might scream “Distortion!”: All 7 
animals ate more yeast, 

Writers who tend to overuse prepositional phrases 
should be especially wary of the passive, because it 
frequently requires another prepositional phrase. And 
an overdose of prepositional phrases can easily send 
a healthy reader to a sick bed. The last half of a 
sentence quoted earlier supports this statement rea- 
sonably well: 


-.. much of the work of Richter has dealt with 
the maintenance of the constancy of the internal 
environment through the operation of behavior regu- 
lators. 


A hurrying reader would probably never thoroughly 
understand this clause; a careful reader would have 
to reread it. In fact, a linguistically inclined friend 
of mine considers this clause a monument to the in- 
finite meanings of of. Successive of phrases, he de- 
clares enthusiastically, force a reader into horrifying 
mental gyrations. He points out that the five of 
phrases in the sentence are an old-fashioned gram- 
marian’s paradise; the first is a partitive genitive 
(much of work); the second, a subjective genitive 
(Richter works) or a possessive genitive (Richter’s 
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work) ; the third, an objective genitive (maintain con- 
stancy); the fourth, a partitive again (he mumbled 
a little here about a descriptive in reverse) ; the fifth, 
a subjective genitive (regulators operate) with some 
possibility of being regarded also as an objective 
genitive (operate regulators). The human mind ean 
stand just so much. 

On a less learned plane, T am convinced that, with 
a few exceptions, a suecession of three of phrases, 
or five of any kind, sets up a rocking-chair rhythm so 
inimical to ordinary prose that it destroys the reader’s 
concentration on meaning. I first became aware of this 
fact several years ago when I was analyzing some 
2000 revisions of various writers; since then T have 
seen no evidence that alters this view and I have seen 
a good deal that reinforces it. Several interesting of 
sentences, for instance, appear in Fowler and Fowl- 
er’s The King’s English: 


The signs of the times point to the necessity of the 
modification of the system of administration. 


The first private conference relating to the question 
of the convocation of representatives of the nation 
took place yesterday. (5) 


The authors revise the first sentence to 


It is becoming clear that the administrative system 
must be modified. 


And the second to 


The first private conference on national representa- 
tion took place yesterday. (5) 


Science writers’ fascination for the passive is de- 
plorable but understandable. For describing experi- 
ments, the passive (without the doer) sometimes per- 


forms even more efficiently than the active (6). Too, 
editorial demand for objectivity may force a writer 
into abandoning “I,” which eventually leads him to 
“the writer,” which eventually generates self-consci- 
ousness, which finally sends him slinking to the pas- 
sive. Thus, editorial policy and the passive’s efficiency 
in specific cireumstances may develop in the writer a 
passive-psychosis, a state in which the patient cannot 
differentiate between a good passive and a bad one. 
However faulty this diagnosis, something certainly 
causes the disease, and to eure it a writer might well 
consider every passive sick until he proves it healthy. 

To end this oracle-like piece realistically, IT must 
admit that the preceding facts, even if heeded, will 
not guarantee entry into prose heaven. On the other 
hand, they do identify certain major snares and temp- 
tations along the way. 


References and Notes 


1. All examples, unless a source is given, are from The Sei- 
entific Monthly. For obvious reasons, I am not citing the 
titles of articles or the issue, but I will supply this infor- 
mation to anyone who is interested. 

2. A minor comment: the (before working) and on the job 
are unnecessary. 

8. Robert J. Geist and Richard Summers, Current English 

Composition (Rinehart, New York, 1951), p. 419. 

. Occasionally an adjective will contain the verb idea: 

“Clovers and alfalfa have a greater beneficial effect on the 

soil than any of the other legumes.” (benefit the soil more) 

However, the construction seems rare. This example comes 

from a student paper. 

H. W. Fowler and F. G. Fowler, The King’s English (Ox- 

ford Univ. Press, London, 3rd ed., 1931), p. 15. 

. This statement does not mean, incidentally, that the pas- 
sive minus the doer can do no evil; on the contrary, an 
unscrupulous or careless writer can easily use it to retreat 
into remoteness with an unsubstantiated “It is generally 
thought that... .,” a pronouncement that a comatose reader 
may accept without the quiver of a brain cell. But to my 
lay eye, science researchers do not take refuge in the pas- 
sive unscrupulously. 


Does Writing Make an Exact Man? 


Eugene S. McCartney 
University of Michigan, Ann Arbor 


N some parts of the world nothing brings the 

malign effects of the evil eye upon persons and 

things more quickly than perfection, or sur- 

passing excellence, or even unqualified praise of 
them. A somewhat similar idea used to flourish among 
the Navajo women, who averted ill luck by weaving 
intentional imperfections into their rugs. Authors and 
editors do not have to take such precautions, for 
blemishes defy the utmost efforts to keep them out 
of manuscripts. A line in Lowell’s Fable for Critics 
seems to reveal a psychological need for our inevit- 
able lapses: 


One longs for a weed here and there, for variety. 


And in Idylis of the King, Tennyson apparently 
decries perfection : 


He is all fault who hath no fault at all. 
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We look upon the Greek and Latin classics as the 
aeme of perfection and as models for the molding of 
literary style and taste, but not all the ancients wrote 
supremely well. Numerous imperfections that one now 
finds in manuscripts, such as errors of fact, lapses 
of memory, faulty syntax, triteness, dud figures of 
speech, obscurity, verbiage, and pomposity, had coun- 
terparts in antiquity, so that a modern editor has to 
do with age-old problems. 

Any critical person can cull from his general read- 
ing examples of errors of fact and lapses of memory. 
An informative article in a good magazine begins in- 
auspiciously with the remark that gastropod is a word 
of Latin derivation. And the latest revision of a man- 
ual of botany lists numerous names of Greek origin 
under the heading “Index to Latin Names of Families, 
Genera and Species.” In a recent issue of our most 
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literary magazine, a gifted scholar speaks of Web- 
ster’s New World Dictionary, a glaring inadvertence 
that all readers of the manuscript and proof should 
have noticed. (The word international subconsciously 
suggested to the author the partial synonym world.) 
Another careless error was that of a columnist who, 
although surrounded with reference books, ascribed to 
Socrates (instead of to Protagoras) the saying that 
man is the measure of all things. 

There are two errors that may rightly be called 
famous. In his sonnet “On First Looking into Chap- 
man’s Homer,” Keats puts Cortez (instead of Balboa) 
on a peak in Darien to view the Pacific Ocean. Still 
better known is Dr. Samuel Johnson’s mistake in de- 
fining “pastern” as “the knee of a horse.” 

To go back still farther, we find Greeks with faulty 
memories assigning to Homer familiar verses that 
occur in later writers. 

We would not have so many errors like these to 
regret if we had all been endowed with the native 
scholarly caution of the cloakroom attendant in this 
ingenuous story: 


President Eliot of Harvard once was so delayed 
in reaching a lecture hall in New Orleans that he 
did not wait for a check for his hat as he hurried 
through the anteroom to deliver an address. At the 
end of the meeting, he was impressed by the unerring 
promptness with which the old negro in charge of the 
cloakroom returned his hat. ‘‘How did you know 
this was my hat?’’ he asked. ‘‘I didn’t know it was 
yo’ hat, suh, all I knew was that it was the hat you 
gave me.’’ (1) 


At present, however, I am primarily concerned, not 
with erroneous statements, but with matters of form 
and style and the more or less mechanical aspects of 
preparing manuscripts. 

In a preface, a well-known author who both writes 
and speaks in a manner to command attention com- 
bines a generous acknowledgment of help received 
with a confession of his need for it: 


The best literary critic I have ever had has been 
my wife, and anyone who profits by this book is in 
her debt, and more especially for the absence of num- 
berless words, phrases, sentences, and paragraphs 
that would have been in it had she not ruthlessly cut 
out the excess verbiage. (2) 


Since experienced authors take precautions against 
having infelicities appear in their books, it seems 
strange that anyone should be sensitive to criticism 
of a manuscript and should prefer to wait for re- 
viewers to point out faults in the completed book. 
Authors ask for technical help from colleagues and 
other experts in their fields, but they find it hard to 
get a competent critic of form and style and still 
harder to discover one who will take the time and the 
energy to do a thorough job of criticism. I became 
panic-stricken whenever a referee confidently declared 
that a manuscript was ready for the printer except 
for typographic directions. 

One of the first articles that came to my editorial 
desk contained several hanging participles. Since the 


author was not immediately available, I made my own 
corrections. When he received his proof, he hurried to 
a dean and angrily complained that McCartney was 
trying to teach him English. The dean replied: “Me- 
Cartney is a new broomyand he is sweeping clean. 
I, too, use hanging participles.” The world would have 
continued to revolve if the participles had gone un- 
corrected, but the errors were symptomatic. The au- 
thor’s overconfident English and his methods caused 
misunderstandings and involved him in rejoinders 
and polemics. 

Authors who practice craftsmanship in conducting 
research projects have told me, tritely enough, that it 
is more important to have something to say than to 
say it well, a remark which implies that craftsmanship 
in reporting investigations is unessential, even if per- 
missible. This is an aspect of relativity that I find 
hard to grasp. Good form is expected and needed in 
every calling, trade, and profession. The ballplayer 
who acquired a reputation for batting with “one foot 
in the bucket” could not have been proud of his stance, 
even if his batting average was high. Nor is “hatchet- 
and-saw carpenter” complimentary. The saying that 
“he chops a log in two three times” represents a 
woodsman’s opinion of poor form, and it has a wider 
application. During my editorship, many persons sent 
to me copies of obscure and awkward sentences that 
had been written by experts in their fields. Workman- 
ship does matter. 

My freshman rhetoric specified clearness, force, and 
beauty as the essentials of a good style. In certain 
kinds of writing, one expects to find literary graces, 
but if reports of investigations are clear and tidy, 
they will be forceful and, in the eyes of an editor at 
least, very beautiful. The comparative rarity of such 
an accomplishment makes a manuscript outstanding 
and an editor ecstatic. 

Long ago a Roman schoolmaster named Quintilian 
advised authors to lay aside completed manuscripts 
long enough for them to seem like the work of others. 
The advice still holds good, for an occasional author 
could not tell me the meaning of certain sentences he 
had written a few months before. One denied the 
paternity of a “senseless” correction, and I had to 
show him the directions for it in his own handwriting. 
He had a distinguished forerunner in Robert Brown- 
ing. Everyone is familiar with Browning’s answer on 
being asked to explain an obscure passage in Sordello: 
“When I wrote that, God and I knew what it meant, 
but now God alone knows.” 

In these days, the young scholar is in a partieu- 
larly trying position. Owing to the financial pressure 
upon him as a graduate student, he must win a higher 
degree in the shortest time possible, and after he se- 
cures a position, promotion may depend on his show- 
ing further promise as an investigator. Editors ex- 
perience special pleasure in helping him to get a start, 
but the repeated submission of complacent, hurriedly 
written articles throughout a lifetime is unfair. Edi- 
tors are as hard-pressed as professors, and in the long 
run authors who have to rework unsatisfactory manu- 
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seripts for articles and books do not save time. The 
submission of a “quickie” is really a discourtesy, for 
it takes time and energy that rightly belong to other 
authors who are impatiently awaiting attention. 

Probably the soaring costs of printing will con- 
tribute indirectly to the better preparation of manu- 
scripts, since they are lessening an author’s chance 
to have hasty work accepted. As in newspaperdom, 
some journals have been forced to cease publication; 
others have reduced the number of issues in a volume 
and also the number of pages in an issue. A few now 
use the offset process and do not submit proof to 
authors, which means that some blemishes in manu- 
scripts will appear in print and that the proverbially 
best second thoughts will be lost to the world. Some 
editors and publishers reject articles that are long or 
contain matter expensive to set (tables and Greek, 
for instance) or else accept them only if they are sub- 
sidized. And more journals are being compelled to 
charge authors for corrections. These developments 
suggest that a larger number of poorly prepared 
manuscripts are going to continue to be just manu- 
scripts. 

To me it seems tragic that authors who are adding 
to the sum total of knowledge do not take time to 
discover or make use of the numerous ajds available 
to them. The resources of the Merriam-Webster, for 
instance, are not generally recognized. Under the word 
compound, it gives the standard rules for hyphens, 
the discriminating use of which would make an im- 
mediate favorable impression on an editor or a erit- 
ical reader. And the correct plurals of Greek and 
Latin words that a few biologists never master are 
erying for attention under the word plural. Answers 
to many other questions, such as the proper capitali- 
zation of words used in special senses and the agree- 
ment of the verb with per cent (now generally written 
percent), are also given. 

A scholar who plans to spend a lifetime in research 
should own, and study, these two invaluable books: 
A Manual of Style (3) and Words into Type (4). The 
first represents long experience in dealing with the 
problems of writing and printing. The second presents 
the results of a thorough reconsideration of the prob- 
lems of authors and editors. It gives much information 
not readily available elsewhere and is not dogmatic 
in its recommendations. 

There are countless articles and manuals designed 
to aid authors, but, like the stream of articles on how 
to reduce, they get comparatively little result. Authors 
used to tell me that the aids I recommended to them 
afforded them no help for their particular ailments, 
but they proved indispensable to me in doctoring 
these same ailments and many others. I have listed 
on pages 133-135 of my book, Recurrent Maladies in 
Scholarly Writing (5), some of the more recent pub- 
lieations in the same field as my book. The articles by 
Bruner, MeKerrow, Nicolson, Riker, and Silver are 
especially useful. The latest indictment of present-day 
writing is that by Jacques Barzun, “English as She’s 
Not Taught” (6). 
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Authors should learn from the manuals the tech- 
nical terms used by editors and printers and should 
spend a few hours in a large printing establishment 
to familiarize themselves with the various operations 
of printing and bookmaking. Those who cannot under- 
stand why a few corrections (“almost none at all”) 
cost so much should give special attention to the 
method of making them. 

Any author who expects to have extensive use for 
illustrations should pay an occasional visit to an en- 
graving firm to learn both the potentialities and the 
limitations of the engraving processes. I repeatedly 
had to accept line drawings containing faults that a 
fuller knowledge of engraving requirements would 
have enabled the authors to avoid. Great care should 
be taken to guard against oversights in the drafting. 
It is costly, and sometimes impossible, to correct 
errors that are unnoticed until after the engravings 
(cuts) have been made. 

It should be superfluous to implore authors once 
more to prepare articles in the style of the journal 
to which they intend to submit them, but constant 
reminders are necessary. If a journal does not have 
printed or typed directions, careful examination of a 
few issues will enable an author to determine the 
main features of its style. There must be close editing 
of articles in a periodical if the conflicting preferences 
and usages of the contributors are not to make its 
issues look unedited. If one may employ a stereotyped 
exaggeration, “it is impossible to overestimate the 
importance” of conforming to a journal’s style. An 
editor’s style sheet is his Magna Charta, but he often 
has to defend it against Declarations of Independence. 

Observance (not just observation) of a few instrue- 
tions would facilitate the work of editors, lessen ex- 
pense, and win the enthusiastic cooperation of the 
printer’s staff, an extremely important consideration 
that seldom oceurs to authors. I know of no editor 
whose pathetic pleas or arts of persuasion have in- 
duced all the contributors to his journal to carry out 
directions like the following. 

1) Write in clear, simple English. Long, involved sen- 
tences generally indicate that an author has not thor- 


-oughly assimilated his material. Sentences about which 


one feels uneasy are almost always faulty. 

2) Guard against the unwitting and unremitting repe- 
tition of words and phrases. Case, show, found, make, 
and use are tiresomely overworked by some biologists 
and geologists. Case has oceurred four times in 20 words; 
show, 12 times on one page; found, 57 times in a rather 
short article. Longer words like apparently (repeated 14 
times in a brief paper) and incidentally become man- 
nerisms. 

3) Try to avoid the monotonous repetition of sentence 
structure and also a succession of either long or short 
sentences. 

4) Insert all diacritical marks in quotations from 
foreign languages. Add them immediately after typing 
the letters that need them, If the keyboard does not have 
them, write them in with a pen, 

5) Write ‘‘set as typed’’ or ‘‘OK as typed’’ above 
words that might be regarded as mistypings or that might 
otherwise cause misunderstanding. Diplomate has been 
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changed to diplomat ; empathize to emphasize ; hemistich 
to hemstitch; and precession (said of equinoxes) to pro- 
cession. Write ‘‘OK as set’’ over such words when cor- 
rectly set. An intentionally reversed C that was correct 
on all proof was noticed by a pressman at the last mo- 
ment and changed to a normal C, much to the author’s 
dismay. 

6) Use opaque paper of good quality, not flimsy, trans- 
parent grades. Paper is the least expensive thing involved 
in printing. Leave ample margins. Manuscripts must be 
typed and be reasonably free of interlineations. Do not 
submit carbon copies, which are a source of both error 
and vexation. 

7) Discard faded and tattered typewriter ribbons. They 
are an expensive economy. 

8) Double-space everything, everything. EVERY- 
THING— quotations, footnotes, tables, lists in columns, 
captions, bibliography. The extra space will aid editors, 
keyboarders, proofreaders, and, eventually, yourself. The 
editor will give proper directions for reduced type. 

9) Group footnotes at the end of the article. A quag- 
mire of text and footnotes is a constant irritation to ref- 
erees and editors who wish to follow the development of 
the thought. Copy for reduced type is set up separately, 
and some firms that are trying to keep costs down use 
the scissors-and-paste method of assembling it when it 
is scattered. Notes are distributed in the page makeup 
unless editors prefer to keep them at the end. Phrase 
footnotes as carefully as the text. Like shoes, they are 
noticed. 

10) Do not crowd tables. They are expensive to set 
and difficult to correct. Authors show unpraiseworthy 
ingenuity in compressing on one page matter that should 
be double-spaced and spread over two or three pages, 
but they do not wish to pay for corrections. Cramped 
tables leave no room for an editor to correct inconsisten- 
cies, improve the form, or give directions to the printer. 
Periods are not used after incomplete sentences in tables. 
Since tables are set separately, no text should be put on 
manuscript pages that contain them. Excellent models 
for the handling of various kinds of tabular material 
appear in Words into Type (4). 

11) Use mechanical lettering in line drawings and on 
maps. Lettering devices have greatly improved the ap- 
pearance of such illustrative material in the last 25 years. 

12) Do not be content with makeshift maps. Irrelevant 
or illegible printed matter on adapted or adopted maps 
disfigures articles and books and quickly destroys an 
editor’s pride in his work. 

13) Draft a friend to study, not just to read, your 
manuscript. 

14) Check the (supposedly) completed article, espe- 
cially quotations, references, and bibliography. These 
parts of manuscripts are generally unhappy hunting 
grounds for editors, since authors do not realize how 
readily mistakes insinuate themselves into them. In one 
set of manuscripts the 10-word title of an annual publi- 
cation that I edited appeared with eight variations. Notes 
hastily made in libraries, especially those containing quo- 
tations and titles in foreign languages, are likely to cause 
trouble later on for both author and typist. Be very dis- 
trustful of bibliographic data taken from secondary 
sources. Make sure that you have supplied all the data 
required by your editor and that you have observed his 
sequence of items. Data for books not immediately avail- 
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able can usually be checked by Library of Congress cards 
or by reference books familiar to reference librarians, 

The work of many persons is involved in the pub- 
lication of a manuscript, and there are numerous 
chances for misunderstandings and mistakes. At some 
time or other, mortifying errors appear in the writ- 
ings of almost everyone who publishes much. To lessen 
such risks, the initial stage, the manuscript, should be 
as nearly perfect as an author can possibly make it. 
Last-minute corrections sometimes cause exasperating 
fresh mistakes. Words are tools, and publications are 
like mechanisms in that they do not fully serve their 
purpose unless all the “bugs” have been removed 
from them. 

Once in a while an author asserts that he, and he 
alone, is responsible for the content of his manu- 
seript and the way he expresses himself, but the repu- 
tation of a publishing house or of a university press 
depends on the quality of its output, and it has both 
the right and the obligation to qualify its acceptance 
of a manuscript. And what editor is unconcerned 
about his professional standing? If the Constitution 
gives an author freedom of speech (and writing), it 
confers upon an editor the conflicting right to pursue 
(but not to overtake) happiness. 

Even for his own selfish interests, an editor should 
do his utmost to please authors as well as the pub- 
lisher, and each author should have the opportunity 
to pass upon all changes proposed. Editing is a matter 
of give and take. The problem of reaching an agree- 
ment is seldom difficult when an editor and an author 
ean confer personally. It is somewhat harder when 
corrections have to be made by correspondence, be- 
cause written criticisms seem harsher, for there is no 
facial expression or modulation of voice to show the 
kindliness one feels. No one relishes eriticism, but act- 
ing the role of professional faultfinder is as distaste- 
ful to an editor as it is burdensome. No plaudits greet 
such acting. 

Cordial cooperation elates an editor. On returning 
a paper to a Japanese author for revision, I expressed 
regret that I could not find any more ways to heckle 
him. In his reply he said: “I think you heckled my 
paper very well.” 

Bacon tells us that writing maketh an exact man. 
He does not specify the amount of writing required. 


References and Notes 
1. From The Diplomate 15, 119 (April 1943). 


2. The wife may not have had a chance to prune “excess 
verbiage.” 

3. Univ. of Chicago Press, Chicago, 11th ed., 1949. 

4. Appleton-Century-Crofts, New York, 1948. The book is 
based on studies by Marjorie EB. Skillin, R. M. Gay, and 
other authorities. 

5. Univ. of Michigan Press, Ann Arbor, 1953. 

6. The Atlantic Monthly 192, 25 (Dec. 1953). 


For 30 years, Dr. McCartney was editor of scholarly pub- 
lications at. the University of Michigan. This article was 
invited for Science because his thoughtful and eaplicit sug- 
gestions for the preparation of manuscripts are applicable 
in any subject-matter or publishing field. Dr. McCartney’s 
book Recurrent Maladies in Scholarly Writing is reviewed 
on page 544 of this issue. 
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Conference on Scientific Editorial Problems 


With the assistance and encouragement of R. L. 
Taylor, of the American Association for the Advance- 
ment of Science, and Donald H. Hale, Colonel, U.S. 
Army Chemical Corps, the first Conference on Scien- 
tific Editorial Problems was’ organized for the 1952 
AAAS meeting in St. Louis. The purpose of the con- 
ference was to bring before the Association some of 
the important problems that confront those who pre- 
pare scientific manuscripts, who are concerned with the 
preparation of technical reports, or who edit and pro- 
duce scientific publications. 

The first conference was attended by 75 persons 
representing many phases of scientific writing, edit- 
ing, and publishing. Speakers included A. J. Riker, 
“Standardization of literature citations”; J. Cattell, 
“Offset lithography”; Gertrude Mary Cox, “Role of 
statistics in technical reports”; L. E. Neville, “Prob- 
lems of documentation in the Department of De- 
fense”; G. Seielstad, “Format of technical reports”; 
A. E. Tyler, “Technical reporting in a Naval Research 
and Development establishment.” At the 1952 session, 
it was decided to make the conference a permanent 
part of the AAAS meeting. The chairman appointed 
a steering committee consisting of the six speakers and 
Jonathan N. Leonard. 

At the second conference in Boston, Dec. 27, 1953, 
attendance increased to 200 persons. Papers were pre- 
sented by W. A. Noyes, Jr., M. O. Lee, G. 8S. Tulloch, 
Ruth C. Christman, R. M. Hewitt, J. D. Elder, R. B. 
Smith, and R. R. Shaw. (The papers are printed in 
this section.) 

Multiple sessions are being planned for the 1954 


Probable Trends in Scientific Publications 
as Viewed from the Editor’s Office 


W. Albert Noyes, Jr. 


Editor, Journal of the American Chemical Society 
University of Rochester, Rochester, N.Y. 


When one talks about trends, one talks about one’s 
own journal; therefore, what I have to say may not 
be representative of science as a whole. The problems 
of the editor today are not entirely financial; they 
arise to some extent merely from the bulk of the 
things he has to handle. 

The Journal of the American Chemical Society to- 
day publishes something over 5 times the number of 
words it published in 1920 and about 2.6 times the 
number of words it published in 1940. During the 4 
brief years that I have been editor, the size of the 
journal has increased from 4100 pages to 6500 pages; 
we also print 10 percent more words per page. I can 
say only that, if this trend continues, a new editor will 
be needed before very long. The increase, incidentally, 
is not peculiar to our journal; the Physical Review and 
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conference to be held at the AAAS meeting in Berke- 
ley this December. Members of the 1954 steering 
committee are: J. D. Elder, Harvard University 
Press; R. D. Hemens, University of Chicago Press; 
R. M. Hewitt, The Mayo Clinic; M. 0. Lee, American 
Journal of Physiology; J. N. Leonard, Time Maga- 
zine; L. E. Neville, Armed Services Technical Infor- 
mation Agency; A. J. Riker, University of Wiscon- 
sin; G. Seielstad, The Johns Hopkins University; 
A. E. Tyler, U.S. Naval Ordnance Test Station. 

The Conference on Scientifie Editorial Problems 
invites the participation of all interested persons and 
groups. The 1954 sessions will include speakers on a 
wide variety of editorial subjects, and group diseus- 
sions will also be scheduled. Programming is designed 
to examine questions and problems of interest to the 
greatest number of participants. Inquiries and sug- 
gestions will be weleomed. Correspondence should be 
directed to any member of the steering committee or 
to the conference chairman. 

In these days of accelerated and expanded research 
by universities, industry, and government, and in- 
creasingly large numbers of scientific papers and 
technical reports, publication problems merit serious 
consideration. There is considerable need to standard- 
ize—certainly to diseuss—techniques involved in effee- 
tive technical writing and publishing. 

MarRIAN FINEMAN 
Conference Chairman 
Editorial Branch 
Dugway Proving Ground 
Dugway, Utah 


the Journal of Chemical Physics have increased almost 
exactly in the same ratio. 

I have several thoughts about the kinds of manu- 
scripts we receive today. In the first place, there is 
more fragmentary publication. I suppose that, as the 


_ number of chemists and scientists increases, the com- 


petitive spirit is bound to become of greater and 
greater importance. We find authors feeling that they 
must have rapid publication. They do not wish to wait 
for posthumous publication. Since presidents of uni- 
versities base promotions not on the quality of the 
work but on the avoirdupois of the reprints, it be- 
hooves scientists to get out many small articles rather 
than one big one. 

The editors also have been responsible to some ex- 
tent for this trend, because, with the increase in re- 
ceipts, it has been necessary to reduce articles to what 
some people facetiously call the telegraphic style. Un- 
necessary words have to be omitted; we have to elimi- 
nate graphs and tables as far as we possibly can. 
Consequently, one finds authors who say, “Frankly, I 
made this paper twice as long as I knew you would 
accept, because it gives me some leeway when you ask 
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me to cut it.” This is the kind of thing that I as an 
editor deplore; this procedure wastes my time; it also 
wastes the author’s time because he inevitably has to 
rewrite the manuscript. Frequently one feels that it 
would be better for the author to wait until he has 
enough to make a good manuscript rather than to sub- 
mit something that is trivial, unimportant, and only 
part of a large picture. 

There are various reasons for this large increase of 
routine articles since the war, not the least of which 
is the availability of government money in the form of 
university contracts. This kind of research is often of 
a type different from that in vogue before the war 
when a man shut himself up in the corner with a few 
graduate students and did what he chose to do. We 
now have large laboratories, where teams of people 
work together, where the crank is turned, and results 
appear without careful thought of their meaning and 
their interpretation. Moreover, some of these institu- 
tions now employ professional writers who do not 
know exactly what the scientific work is all about and 
who send us manuscripts that obviously place their 
emphasis where the author, himself, would not have 
intended it. A large amount of relatively routine ma- 
terial is submitted to us, and one begins to ask whether 
a journal that publishes 20,000 copies should accept 
material which has primarily only an archival value. 

About a year ago, the board of directors of the 
American Chemical Society thought of trying an ex- 
periment, an undertaking that made us shudder. They 
said in effect, let us make the Journal of the Ameri- 
can Chemical Society into a super journal. Let us take, 
for example, the best 20 percent of the 3600 odd manu- 
scripts we receive each year and put them into the 
Journal of the American Chemical Society. Let us 
then establish subsidiary journals or sections of the 
big journal, if you wish, that will publish the remain- 
ing material which should be recorded somewhere but 
which is not very startlingly new. This made us shud- 
der for several reasons. In the first place, it would 
have made the editors responsible for academic pro- 
motions. Another reason became apparent after we 
tried to look at the papers and to pick out the best 
20 percent. Two assistant editors and I could agree 
easily that about 5 percent of the papers belonged in 
the super category; we could also agree that about 50 
percent did not belong there; the remaining 45 per- 
cent proved extremely difficult to handle. We are grate- 
ful that the board of directors backtracked and de- 
cided not to make us carry out this program. 

What is the quality of the scientifie work? We tried 
to go over the manuscripts we received and to choose 
those in which there was an honest effort at interpre- 
tation of the data and correlation of facts—in other 
words, something more than the mere description of a 
routine synthesis or a routine set of physical measure- 
ments. Dr. Gates went over the organic and biological 
material; I went over the inorganic and the physical; 
our percentages checked exceedingly well. We both 
found that about 12 percent of the manuscripts really 
had some meat in the way of scientific discussion; the 
rest were mostly either recordings of routine obser- 
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vations, syntheses of compounds, or measurements, 

I believe that in the near future we will have to 
decide whether a journal like the Journal of the 
American Chemical Society, which pretends to cover 
all of chemistry and which prints 20,000 copies of 
each issue, should aecept*manuscripts that have little 
reader value. Admittedly, all valid facts should be 
put somewhere in the records, because occasionally 
somebody will need them, but I think that we will 
have to confine our publication, with its large sub- 
seription list, to articles that have something more 
than just a few isolated facts. The solution, I think, 
is going to be some device such as microfilm or micro- 
print, which is read with special glasses, or perhaps 
the formation of more specialized journals, leaving the 
big journals with large subscription lists for the ar- 
ticles that have some reader appeal. The chemist, of 
course, does not want to use a reading device. He 
frequently likes to sit in the laboratory and wave a 
bunsen burner at something while he reads a journal, 
and it is not convenient to have a viewer or a special 
pair of glasses on at the time. Hence, I do not think 
that the microcard idea will be universally accepted. 
In addition, the chemist, when it comes to his own 
field, is a most conservative gentleman. Hence, my pre- 
diction is more specialized journals; we will have to 
be more discriminating in the choice of articles we 
publish in journals of large circulation. This proce- 
dure will leave the problem up to the poor librarian 
who will have to get the funds to pay for the sub- 
scriptions to the specialized journals. 


Problems in Financial Management 
of Scientific Journals 


Milton O. Lee 
Managing Editor, American Physiological Society, 
Washington, D.C. 

These remarks on the financial management of sci- 
entific journals are intended to apply only to the 
group of scientific journals that have the following 
common characteristics: (i) They perform important 
and/or essential services for communication within 
their fields. (ii) They are the official organs and, 
therefore, the responsibilities of scientific societies. 
(iii) Their circulations are small. (iv) They are de- 
voted largely or wholly to the original publication 
of the results of research. (v) They are specialized 
in content, often highly so. The number of such jour- 
nals in the United States is unknown, but it is large. 
The birth rate is higher than the mortality; hence, 
the number is increasing, particularly in newer, highly 
specialized fields of scientific research. 

Each of the common characteristics listed in the 
preceding paragraph imposes more or less specific 
financial problems which, although varying in degree 
among journals, combine to present a rather uniform 
picture. There is a constant struggle to keep a journal 
solvent; its physical quality tends to be mediocre; 
and there is often a losing struggle to meet the pub- 
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lication demands of the field represented. The most 
common cure for these ills has been for dissatisfied 
groups to start new journals without much practical 
regard for their nurture and growth. 

Scientific societies are formed and exist mainly for 
the purpose of communication in one form or another. 
Once formed, they usually become the responsible 
agencies for maintaining communication within their 
respective fields. Their jorurnals, as they become es- 
tablished and recognized, acquire a special signifi- 
eance in the furtherance of our scientific eulture. Their 
independence, usually high standards for quality of 
scientific content, and responsibility to the best inter- 
ests of their fields have often placed them in the en- 
viable position of being almost indispensable. 

However, most of our scientific societies operate on 
very modest funds derived from nominal membership 
dues. Membership in them is usually considered an 
honor, a recognition of professional attainment and 
competence. As with most honors, the recipient tends 
to consider himself on the receiving end only. Society 
members in general seem to be reluctant to aecept the 
financial responsibility for support of their journals. 
If they are willing to require journal subscription as 
part of their dues, they set unrealistically low rates 
for themselves and place the rest of the burden of 
financing on nonmember subscriptions. These are in- 
creasingly from libraries, laboratories, and institutions 
rather than from individuals. 

The expenses of scientific journals are convention- 
ally broken down into the following costs: manufac- 
ture and distribution (composition of text and tables, 
imposition, presswork, binding, paper, covers, wrap- 
ping, addressing, mailing); engravings; printing, 
binding, and shipment of reprints; servicing of adver- 
tising; discounts to subseription agencies; storage and 
servicing of back issues; personnel services, editorial 
and business; and rent. 

There are numerous and fairly obvious ways of 
keeping the cost of production of our scientific jour- 
nals minimal or of decreasing it in many cases. These 
include the use of economical formats, page size and 
makeup, keeping to even signatures to fill forms, 
grouping and makeup of cuts, reduction of size of 
illustrations, simplification of tables, omission where 
possible of rules and boxed heads in tables, and in 
some cases the reproduction of tables as cuts. 

The editors of journals can do considerably more 
than their printers in reducing costs. They ean insist 
on reduction of the amount of verbiage in which many 
authors conceal their contributions; they ean insist on 
the simplification of tables and on these being pre- 
pared to fit the format of the journal, on simplifica- 
tion of mathematical derivations, and on restriction of 
bibliographic citations to those specifically pertinent 
to each paper. 

Many research papers are documented with detailed 
or extensive tables of data, illustrations, derivations 
of mathematical equations, protocols, appendices, de- 
tailed description of methods, long bibliographies or 
other materials that are of specific use and great value 
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to a very few other workers in the field and that are 
expensive to compose and print. To the majority of 
readers of the published paper, however, the detailed 
documentation is neither necessary nor desirable. The 
relatively high cost of its publication in the printed 
journal is not justified, provided that the easy avail- 
ability of the material to the few who need it is 
assured. 

There fortunately exists a mechanism, through the 
Auxiliary Publication Service of the American Doeu- 
mentation Institute (administered by the Library of 
Congress), whereby editors of scientific journals may 
deposit such detailed documentation in lieu of print- 
ing it. Copies of material so deposited are available 
in photostat or microfilm form to any worker who 
needs it in the future; a footnote carried in the paper 
published in the journal calls attention to the deposi- 
tion of such material and gives directions for obtain- 
ing it. This service should have much greater use by 
editors and authors than it has at present and could 
serve to reduce considerably the cost of publishing 
minutiae that are of high value to a relatively few 
readers. It involves, of course, the aeceptance by both 
authors and readers of the desirability or necessity of 
restricting the amount of such minutiae in our printed 
journals. 

On the’ business side, expense can be decreased by 
the elimination of discounts to subscription agencies, 
by insistence on payment of subscriptions in advance, 
by use of machine methods and standard business 
forms whenever practicable for billing, records, and 
accounting. 

A journal derives earned income from the follow- 
ing sources: subseriptions; sale of single eopies and 
back issues; sale of reprints; advertising; and, in 
some eases, authors’ charges for space. 

On the side of inereasing the income of journals, 
the possibilities are usually greater than for decreas- 
ing costs. Subscription prices can be set at levels that 
are realistic in terms of actual costs of production, 
ineluding editorial services in addition to manufacture 
and distribution. Many scientific journals now derive 
the bulk of their subscription income from libraries, 
laboratories, foundations and industry, rather than 
from individuals as subscribers. Even to those with a 
large individual subseribership, the income from these 
other sources is important. Subscription prices can, 
in many eases, be increased moderately over present 
rates without losing this support. 

Heretical though the suggestion may be, there seems 
to be no valid reason for the members of a society 
paying a smaller subseription price than that paid by 
nonmember individuals or libraries. If membership en- 
tails the responsibility of helping to maintain com- 
munication within a field, does not a society member's 
responsibility include fully as much financial support 
to the society’s journal as is asked from a nonmem- 
ber? If such a policy were generally adopted, it might 
act to decrease the number of specialized societies in 
which a scientist holds membership, but it should 
serve to sharpen his interest in and responsibility to 
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those in which he wishes to retain membership. Con- 
centration, rather than diffusion, of interest and sup- 
port has its advantages. 

The maintenance of stocks of back issues extending 
far into the past does not seem to be warranted in 
these times. Once they were necessary to insure that 
scientific publications would be available indefinitely 
to users anywhere. Acceptable substitute mechanisms 
are now in use to discharge this obligation—through 
microfilming, microcarding, and offset-reprinting. The 
cost of printing, storing and inventorying of large 
stocks in excess of the subscription list is consider- 
able. The demand for back issues falls off sharply after 
from 2 to 5 years. It is questionable that the invest- 
ment and servicing for stocks larger than needed for 
this short-time demand are warranted. 

Reprints of published papers are often sold at prac- 
tically the cost of the press work, paper, binding, and 
shipping. Realistically, their pricing should include a 
portion of the composition cost of the paper and of 
the editorial office overhead. 

Many societies seem to feel either that their journal 
has something unique to offer as an advertising 
medium, or that industry as a gesture of good will 
should buy advertising space. This is an extremely 
naive point of view. The sales and promotion depart- 
ment of any industry ig not interested in charity, and 
the mixing of charity and business is resented. In gen- 
eral, small-circulation journals can look for little sup- 
port through advertising. In any event, they are not 
equipped to properly handle and service advertising 
contracts. 

The picture as regards advertising is not wholly 
black, however. Certain specialized journals may be 
ideal media for the advertising promotion of some 
specialized items of industry. The problem of proper 
servicing of advertising contracts, usually far beyond 
the capability of the volunteer editor or business man- 
ager, still remains, but the possibility exists of a group 
of journals in a broad field—botany, zoology, physies 
—sharing cooperatively the services of professional 
advertising representatives who can do the work of 
servicing and distributing advertising in a group of 
journals in a thoroughly competent manner. 

Some journals are now making a practice of charg- 
ing a page rate for publication, or of charging for the 
cost of tables, illustrations, and formula material 
above a certain free allowance. This is based on the 
following premises: (i) communication through pub- 
lication represents the final step in almost any non- 
classified research; (ii) the research project has prob- 
ably cost from several to many thousands of dollars; 
(iii) it is false economy to stint on publication—the 
final and essential stage of the research (actually 1 
or 2 percent of the funds used for almost any research 
would cover the costs of publishing its results; (iv) 
it is essentially fair that the original publication of the 
results of research be, to some extent, at the expense 
of the funds that supported the research. 

This practice is a rather unpopular mechanism at 
the present time for meeting financial problems of 
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scientific journals. The experience of those groups 
that have employed it, however, has been that author 
acceptance can be achieved, that it provides a neces- 
sary relief of the burden on subscribers and therefore 
leads to wider use, and that it need not result in 
authors having to meet such charges personally. Be- 
fore the practice is widely accepted it will be neces- 
sary for those who plan and prepare budgets for 
research projects to include an item for publication. 

The desirability has frequently been stated for 
mergers of already existing journals, for the expan- 
sion of some to include subsidiary fields that are 
pressing for the initiation of new journals, and for 
the sectionalizing of large journals in order to avoid 
separate new ones. In many cases, considerable ad- 
vantage would result, both economically and in effec- 
tiveness of science communication. It is obviously true 
that, in certain areas of science where journal devel- 
opment has proceeded along these lines, the whole 
matter of communication is more effectively handled 
than in other areas where unrestrained competition 
and division of effort has been the rule. 

Our scientific journals, containing as they do, the 
permanent records of research, must certainly con- 
tinue their existence, but they have the responsibility 
of discharging their function in an effective and eco- 
nomical manner, 


Problems of the Editor of a Small Journal 


George S. Tulloch 


Editor, Bulletin of the Brooklyn Entomological Society 
Brooklyn College, Brooklyn, N. Y. 


The editor of a small journal usually has duties far 
beyond those of selecting and preparing articles for 
publication. Extra and related duties seem to rub off 
on him. He may find himself acting as subscription 
manager, advertising agent, head of the complaint 
department, and last, but not least, the custodian of 
all back issues of his journal. After a bit of history, 
I shall restrict my remarks to the problems that are 
of an editing nature. 

The Brooklyn Entomological Society was founded 
in 1872 by a small group of men who were drawn to- 
gether by a common interest in insects. Most of these 
men were born in Germany, where natural science was 
an important part of the curriculum, even of the 
elementary schools. During the early years, the meet- 
ings were conducted in German and were held in the 
backroom of a local beergarden. Within a few years, 
this group increased in size, and many native Ameri- 
cans were brought into the society. By 1879, the meet- 
ings were conducted mostly in English, and the meet- 
ing place was moved to the backroom of a store that 
specialized in the sale of insect specimens and ento- 
mological supplies. 

In 1879, the society started publication of a monthly 
journal devoted to the topies of general entomological 
interest and to the insects of the area around New 
York, Although very few of the members were pro- 
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fessional entomologists, the journal was and still is 
devoted to papers of scientific value, thus precluding 
the inclusion of articles of popular interest. Owing to 
a variety of circumstances, publication of this journal 
was discontinued in 1885. It was reactivated in 1912 
and has continued during the last 41 years. The 1953 
volume is the 48th in the series. 

Our society, through its monthly meetings, is dedi- 
eated to serve the people in our community who are 
interested in learning more about insects. Through our 
publications, the Bulletin, which is devoted to short 
articles, and Entomologica Americana, which is de- 
voted to monographie works, we serve entomology as 
a whole. The subscribers to our Bulletin, which is my 
specific responsibility, are for the most part the edu- 
cational, governmental, and research institutions, lo- 
eated all over the world, that include entomology in 
their sphere of interest. 

For the most part, our Bulletin reaches the reader 
not at the retail or individual level but at the whole- 
sale or institutional level, and this latter fact is re- 
flected in our small subscriber list. We estimate that 
we reach about 2500 readers on a regular basis, which 
indeed is a very small constituency. However, based on 
bibliographic references to articles that have appeared 
in our Bulletin, we estimate that our occasional reader 
audience numbers into many thousands. 

I am certain that the problems discussed here are 
not peculiar to editors of small journals, but I am 
not competent to judge which of my problems are 
characteristic of the larger journals. The following 
items appear to be the most important insofar as I 
am concerned. 

1) Maintaining reader appeal. The problem of 
maintaining reader appeal is tremendously acute to 
editors of small technical publications. Our readers 
are limited to those whose interests are directed to the 
splinters of a subject rather than to the subject as a 
whole. The subject matter of entomology is enormous 
and, over the years, has been fractured into thousands 
of splinters. Those with taxonomic interests may re- 
strict their endeavors to a single family of insects or 
even to a smaller category, such as a subfamily or 
tribe. The entomological histologist may restrict his 
interest to a single type of gland or to a single tissue. 
To these investigators, as well as to a large number 
of other specialists, the editor must provide a publi- 
cation that is sufficiently rewarding to maintain reader 
interest and, at the same time, adhere to the editorial 
policy of the journal. 

A mixture of articles of general interest combined 
with topies of a specialized and highly technical 
nature is a simple solution. Usually, however, the more 
specialized articles outnumber those of a nonspecial- 
ized nature, so that there is difficulty in maintaining 
a proper balance. Possibly, I should not admit that I 
sclicit articles on general topics but this is the truth. 
At the moment, I have an author preparing a review 
on the respiratory enzymes of insects, a topic of great 
interest because of the new understanding of the con- 
trol of insects by chemical means. 
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2) Budgets and costs. It is desirable to operate 
within the income of a publication. At the present, 
each of our yearly volumes runs about 140 pages 
spread over five issues, and the cost is $3.50. The 1929 
volume had 382 pages and cost $2. During the past 
6 years, our printing costs have increased about each 
2 years, the period of a union contract in the publish- 
ing field. 

In an attempt to adjust to these new conditions, we 
have had to reduce the size of our Bulletin. We have 
not, however, cut our Bulletin to fit our income; that 
is to say, we have adopted the unbusiness-like policy 
of operating at a loss, which for the last 6 years has 
averaged about 20 percent. I must hasten to explain 
that, as a side effort, we publish the Glossary of En- 
tomology, and part of the profits from this venture 
are used to subsidize the Bulletin deficit. 

In former days, we gave 25 free reprints to each 
author, and we assumed part or all of the costs of 
special reproductions as well as special composition. 
These gratuities now are a thing of the past, and 
there seems to be no hope that they will be reintro- 
duced. 

3) Overabundance of manuscripts. It is strange, 
perhaps, to complain of an overabundance of manu- 
seripts, but at times this seemingly healthy situation 
is a problem. It is discouraging to an author, par- 
ticularly a young one, to be told that his paper cannot 
be scheduled for publication until some vague date 
about 18 months away. As a general policy, I have, in 
the past, discouraged authors from leaving their 
papers with me if I could not foresee likely publica- 
tion within a year. This seems to be a humane act but 
one that an editor may regret at some later date. 

4) Scarcity of manuscripts. Having too few manu- 
scripts is really a serious matter for an editor. A year 
ago I was turning manuscripts away. In October, I 
suffered the greatest manuscript depression in my 6 
years as editor and wondered whether I would have 
enough material for the second next Bulletin. In 
December, there was an overabundance of manu- 
scripts. 

Entomologists, although of divergent interests, are 
a closely knit group, and word that a journal is loaded 
with manuscripts or is rejecting manuscripts because 
of an oversupply soon gets around, then the famine 
sets in. Because of these experiences, I am lifting my 
sights a little and plan to work on a 2-years ahead 
basis. 

5) Selection of manuscripts. Most of our contribu- 
tors are professional entomologists or other workers 
who have attained stature in the field and are recog- 
nized as competent authors and present no problem in 
selection. A second group of contributors is made up 
of younger workers who are introduced to us by older 
workers who indicate that they consider the manu- 
seripts being forwarded as worthy of publication. 
These usually present no problems, although excep- 
tions crop up occasionally. 

A third group of contributors is made up of indi- 
viduals who appear out of the blue. Their offerings 
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are examined very critically, usually by authorities 
who serve as anonymous advisers to the editor. Ap- 
proximately 10 percent of these are rejected. There 
still is another type of contributor to whom I shall 
refer to as the “eccentric,” the individual who attacks 
the motives or character of another investigator. 
Manuscripts from this source present no serious prob- 
lem, since they are rejected as being inconsistent with 
our editorial policy, but they are a nuisance, because 
time must be devoted to processing them. 

6) Technical editing problems. Some manuscripts 
received are perfectly typed, punctuated, and ar- 
ranged in the style of our journal and require a 
minimum of routine attention (20 percent). The re- 
maining 80 percent range from nearly satisfactory 
documents to those that require complete overhauling 
and in rare cases retyping. In one instance, I received 
a manuscript that contained 25 compositional incon- 
sistencies. I asked the author for permission to mark 
the copy so that corrections could be made by him. 
This permission was received and I returned the 
manuscript; in a few days, I received the following 
letter : 


On receiving your letter with the corrected copy of 
my manuscript, I was filled with mixed emotions. In 
the first place, in the sixty papers I have published, 
I never had one more marked. At first I was tempted 
to call back the plate and publish it elsewhere. How- 
ever, on reading through the manuscript my opinion 
changed. Now my sympathies are with you. However, 
the entire situation has been a little embarassing. 
My son is in the process of taking a typing course, 
so he offered to type the article from my notes. He 
thought I would proof read it and I understood that 
he had proof read the material. Neither of us did 
proof read it. 

I am having the article retyped and I hope it will 
not require further editing. Thank you for your 
patience. 


Illustrations for Scientific Publications 


Ruth C. Christman 
Interscience Publishers, New York 


The author who is faced with the problem of illus- 
trating his scientific or technical writings has a dual 
responsibility: he must select his material carefully 
so that illustrations and text complement each other, 
and he must prepare his illustrations in a form ac- 
ceptable for reproduction. The first part of the task 
is important to both author and publisher, since in 
these days of mounting costs each illustration must be 
evaluated for its importance to the text. The other 
responsibility, that of preparing acceptable illustra- 
tive copy, may sometimes be passed to the publisher, 
but for the purposes of this discussion it is assumed 
that the author must submit copy ready for reprodue- 
tion, 

Before selecting or preparing illustrations, the 
author of either a paper in a journal or a book should 
familiarize himself with the requirements of the pub- 
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Fic. 1. A graph in which grid lines have been reduced 
to ticks to avoid confusion with curves. Symbols are well 
chosen and lettering is in proper proportion to the block. 
[Courtesy Interscience Publishers ] 


lisher, so that knowledge of such details as page size 
and the kind of paper to be used may be helpful in 
considering reductions and the quality of reproduc- 
tion that is desired. 

Of the two general groups of illustrations, halftones 
and line cuts, halftones are required when the material 
cannot be reproduced from lines but requires grada- 
tions of tone. Photographs form a large part of this 
group. Since halftones are more expensive than line 
cuts and require a better grade of paper in the print- 
ing process, the number of them is usually reduced to 
a minimum. Some authors are misled into believing 
that halftones that are acceptable photographically 
should be used to enhance the paper or book, even 
though they add little to the value of the text. 

The value of a photograph to an understanding of 
the text should be considered carefully. Usually pho- 
tographs are larger than the reproduction, and im- 
portant details may be lost in reduction. Frequently 
illustrations of instruments or machines are so reduced 
in reproduction that the reader would be better served 
by a schematic or a flow diagram. When the required 
reproduction will result in a meaningless figure, it is 
sometimes possible to crop—that is, cut superfluous 
bordering portions from the photograph—so that the 
remaining featured part may be reduced less drasti- 
cally. 

If photomicrographs or electron micrographs are 
to be used, reduction problems must be considered 
carefully. Reduction in size may decrease magnifi- 
eation to a point that makes the illustration valueless. 
In addition, a finer screen and paper of better quality 
may be needed to produce satisfactory results. For 
these special problems, the advice of the publisher 
should be sought. 

Halftone material submitted for reproduction should 
be handled carefully and be adequately protected 
against damage. Bending or cracking the surface will 
mar the reproduction. Pressure marks from pins, 
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staples, or clips are equally destructive. No marks of 
any kind should be made on the face of the photo- 
graph and, if for any reason, the illustration needs 
special attention, an overlay should be used on which 
to write instructions. The writing must be done 
lightly, beeause pencil-pressure marks wiil be repro- 
duced. Care should be exercised even in writing on 
the reverse of the photograph, because pressure marks 
from the back may also cause damage. 


Fig. 2. A well-drawn electrical diagram shows the cir- 
euit uncluttered by details. [From Astronomical Photo- 
electric Photometry, published by AAAS, 1953] 


Four kinds of line cuts are commonly used in scien- 
tifie and technical writings: curves, block diagrams, 
bar diagrams, and schematies. To all, the same general 
principles of good draftsmanship apply. First, the 
simple instructions that are always given scarcely 
seem to need to be repeated; yet they are frequently 
overlooked or disregarded. Drawings should be sub- 
mitted on Bristol board, tracing paper, or tracing 
cloth and should be drawn in India ink. It is advisable 
to make line drawings larger than the desired result, 
so that minor defects and unevenness will be reduced 
and, hence, will be less apparent in the reproduced 
illustration. Lines should be smooth and of the proper 
thickness for satisfactory reproduction. The choice of 
a pen is, therefore, of prime importance. 

In planning a drawing, the over-all size must be 
considered in relation to the components. For example, 
a well-drawn graph may be unusable after reduction 
because the size of the lettering after reduction was 
not computed or visualized. Instructions are some- 
times given to the effect that the reduction of the 
drawing must not result in letters less than a certain 
height, say 1/16 in. Height alone, however, is not the 
criterion of readability—letters should be well spaced, 
not too narrow, and should be drawn with the correct 
thickness of line. Too thin a line will break in repro- 
duction, and a thick line will close openings such as 
those in “g” and “e”. Hand lettering should be avoided, 
for even the best cannot give the evenness of line and 
uniformity of design found in mechanical lettering 
devices such as Wrico and Leroy. Stamping, when 
uniformity in the type for the text and illustrations 
is desirable, and gummed letters and numbers, when 
needed in limited amount, are also in general use. 
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All drawings should be planned to highlight and 
emphasize the text. To achieve this, heterogeneous 
bits of information should be eliminated, and the in- 
troduction of too many facts should be guarded 
against. Legend material should not be incorporated 
in the drawing but should be relegated to either the 
text or the caption. Abbreviations should agree with 
those used in the text to avoid confusing the reader 
and should conform to the conventions of the science 
or the particular publication in which the drawings 
are to be used. 

Symbols on drawings should be well chosen for re- 
production value. Open circles, filled circles, squares, 
and triangies reproduce well, if of sufficient size. If 
they are not sufficiently large, the openings tend to 
fill in reproduction. Half-filled symbols, for example, 
circles with the upper halves black and the lower 
halves white, are to be avoided, particularly when they 
are used with filled circles, since they will not be 
easily distinguished after reduction. 

In preparing curves for reproduction, it must be 
kept in mind that fine blue lines will disappear in the 
photographie process, All lines, therefore, that are 
needed for an understanding of the graph must be 
inked in black. Grids in other colors should never be 
submitted for reproduction. 

Grids should be carefully planned so that in reduc- 
tion the grid size will be uniform within related see- 
tions of the discussion. For example, two curves that 
are reproduced for purposes of comparison should not 
i Reflux 


PRC 


accumulator 


Fie. 3. A flow diagram of a control system for a con- 
tinuous fractionating column. The principal parts of the 
system and their relation to one another are in a small, 
well-proportioned outline. [Courtesy Interscience Pub- 
lishers ] 


be drawn on grids of different size. If the grids of 
one drawing to be reduced one-quarter are 1-in. 
square, another comparable drawing with grids 114-in. 
square should be reduced one-half. Lettering, of 
course, must aso be carefully checked for likeness of 
size after reduction. 

Too numerous grids, too close together clutter the 
drawing. If the curve is not to be used for computing 
numerous precise points, ticks may be used to indicate 
the scale. In other cases, lines may be more widely 
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Fie. 4. This line drawing of a polarimeter shows the 
working parts of the instrument better than the finest 
photograph. [From Astronomical Photoelectric Photom- 
etry, published by AAAS, 1953] 


spaced without jeopardizing the value of the draw- 
ing. When neither device may be resorted to, varia- 
tion in the thickness of the lines will serve as an aid 
to readability. For example, if 5-point units are used, 
every 20th unit may be represented by a heavier line. 
Scale values are always shown on the horizontal plane, 
but seale descriptions should be parallel to the enclos- 
ing line. Theoretically, all graphs should be scaled 
from the zero point. Some scientists consider scaling 
from higher points a breach of form, but a reasonable 
attitude toward the inclusion of waste space has made 
sealing from higher points acceptable. For example, 
if a curve fills only the right-hand portion of the block, 
the points unrelated to it are cut from the drawing 
and, thus, the over-all size is reduced. 

The use of bar drawings is sometimes more effective 
than tabular arrangement, especially if it is desirable 
to show the relation of two items under varying con- 
ditions. Block diagrams are also an effective means of 
conveying an idea, for example, to serve as flow 
sheets. 

Schematic drawings are widely used and are espe- 
cially valuable to show the working of a piece of ma- 
chinery or an electric device. For these purposes, the 
details should be carefully chosen. When the scheme 
is simplified and the drawing is not cluttered with too 
numerous details, the effectiveness of the illustration 
will be increased. Changing the thickness of the line 
is also a means of emphasizing the important parts 
of the machine and increasing an understanding of 
its operation. 

In all illustrations, we return to the important ad- 


monition to direct them to a single idea and, in line 
drawings, to keep that idea uncluttered by super- 
fluous bits of information. 


Jargon—Good and Bad 
Joseph D. Elder 


Harvard University Press, Cambridge, Massachusetts 


It is recorded of Lord Rutherford that he “took 
great pains over his writings, holding that no scientific 
discovery is complete until it has been expressed in 
clear and concise language.” The obligation to make 
oneself clear in reporting the results of a piece of re- 
search is as great as the obligation to be objective and 
honest in doing the research. 

Although a writer may find clarity hard to achieve, 
difficulty in expressing one’s meaning is not a valid 
reason for slipshod or muddy writing. An experi- 
mental scientist will not hesitate to take whatever 
pains may be necessary to improve the working of his 
apparatus, so far as his equipment or funds or tech- 
nical abilities will allow. A voltmeter must give ac- 
curate readings, a meter bar must be of the standard 
length, a clock must run with a known rate, if the 
measurements made with these instruments are to be 
reliable. 

In many laboratories, even the superficial appear- 
ance of the apparatus is given some thought. An am- 
plifier does not work better because it is housed in a 
ease with a black crackle finish, or because the knobs 
are arranged in straight rows instead of at random 
over the face of the panel, but it looks better that way. 
The neat appearance suggests that the maker is com- 
petent, and the user may even find the amplifier easier 
to operate. The same is true of a piece of writing. It 
ought to have the best finish that the writer can pro- 
vide, so that the reader can use it easily and will feel 
that the maker is competent. 

Moreover, as Rutherford held, the research is not 
complete until the results have been reported. What 
is the use of research conducted with the best appara- 
tus, at great expense of time and effort and money, if 
the results of it are not communicated to all who 
might benefit from knowing them? Publication is the 
end-product of research. Research without publication 
is sterile. 

How, then, can this last essential of scientific re- 
search—the preparation of a report, or the collection 
of the fruits of a long research program in a book—be 
best carried out? How can a writer express “in clear 
and concise language” what he has found out and the 
conclusions that he has arrived at? 

One way in which he can improve the clarity of his 
expression is to avoid the use of jargon; another way, 
and one that may improve not only his clarity but his 
conciseness, is to use jargon well. Let us first agree on 
the meaning of the word jargon. The dictionary de- 
fines it as “confused, unintelligible language; gibber- 
ish; hence . . . the technical or secret vocabulary of a 
science, art, trade, sect, profession, or other special 
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group.” For our purposes, a few words of this defini- 
tion will suffice. No scientific writer will admit that he 
uses confused, unintelligible language, or that he 
writes gibberish, or even that his vocabulary is secret 
(no matter what others may say of it). But if the 
technical vocabulary of a science is jargon, then all 
writers of or on science use jargon. They must use it, 
for in no other way can they achieve the clarity and 
conciseness of expression that Rutherford called for. 

Writers in any field of science are in a very favor- 
able position in comparison with writers in, say, law 
or international affairs. They have the great advan- 
tage of possessing a jargon that has been deliberately 
constructed to serve their needs. Technical terms have 
been adopted and defined with the express purpose of 
giving all writers in the field words that they can use 
with the assurance that every reader, merely by look- 
ing at the definition, can tell exactly what the writer 
meant. Thus, a single term—a word or a phrase—can 
be made to stand for a whole paragraph of descrip- 
tion. The word power in physics, whatever its mean- 
ing may be in the ordinary parlance, means “rate of 
doing work” and nothing else. A second of time is 
1/86,400 of a mean solar day, and that is all it is. It 
is not necessary in scientific writing to use in a single 
statement all the words that may be construed to have 
some possible shade of meaning in common, as it 
seems to be in framing laws or insurance policies. No 
court is needed to decide what a scientist meant by 
what he said; he has already said it in the only pos- 
sible way, and all who know the definitions of the 
terms he used can understand what he meant. 

This is the advantage of jargon properly used. But 
one man’s technical vocabulary is secret to another. 
Whether or not to use jargon in a particular piece of 
writing depends on the audience for whom the writing 
is intended. A physicist writing for other physicists 
may use the word neutrino, or linear accelerator, or 
synchrocyclotron without fear of being misunder- 
stood; but if he is writing an article for a popular 
magazine, he must remember that for most of his read- 
ers such words do not have the precision of meaning 
that he himself gives them. Jargon is good when the 
reader can reasonably be assumed to know what it 
means, and bad when he cannot. Even when he does 
know the meaning of jargon, however, simple words 
ean often be substituted for technical ones. The writer 
who is so enamored of his jargon, or who has so lim- 
ited a vocabulary, that he piles up technical terms 
when simpler ones would express the meaning just as 
well does his reader a disservice, whether the reader 
is familiar with the jargon or not. 

Part of the tendency toward the abuse of jargon 
begins when a graduate student prepares for his first 
colloquium talk. He knows that his audience will con- 
tain specialists, both professors and students, in his 
own field, and others of high competence in related 
fields. He fears that he will seem to be talking down 
to them, or not to have command of his subject, if he 
uses simple terms; so he chooses long ones. This habit, 
once established, is hard to break, and it leads to the 
misuse of jargon. 
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Here is an example of jargon well used: “The fre- 
quency separation between the diametral frequencies 
of the admittance and impedance diagrams affords a 
useful measure of the coefficient of electromechanical 
coupling.” The vocabulary of this sentence is certainly 
technical, which makes it jargon, but for those who 
have the same vocabulary it is both clear and concise. 
The phrase “frequency separation” could be improved; 
“separation” does not really mean “distance,” even 
metaphorically. It would be better to say: “The dif- 
ference between the diametral frequencies. . . .” This 
use of the word difference assigns to it the meaning 
that it has in arithmetic; this is jargon that the read- 
ers to whom the manuscript is directed can be as- 
sumed to understand. 

Each of the sciences has acquired its own jargon, 
sometimes by deliberate invention of a new word, but 
more often by an almost unconscious process of 
growth and development. There have not been many 
van Helmonts, to invent such a word as gas. But when 
electron, the Greek word for amber, was made to stand 
for the elementary electric charge, it set the pattern 
for a multitude of words ending in -tron—neutron, 
positron, negatron (now discarded )—for the names of 
subatomic particles. It may also have had something 
to do with the sound of names for pieces of apparatus 
such as thyratron, cyclotron, betatron. The word pro- 
ton, without the r in electron, was doubtless the type 
for meson, which seems to be replacing mesotron. 
Since the two types of meson were distinguished by 
the Greek letters x and p, the names pion and muon 
have come into being. (We may hope that the par- 
ticles now called simply V-particles will never come 
to be known as veeons.) 

These words were coined because there was need 
for d single, unambiguous name for each of the par- 
ticles as it was discovered, a name that would be short, 
at least partially descriptive, and incapable of being 
confused with any other name. They are part of the 
jargon of physies and they are very useful—to physi- 
cists talking to other physicists. They are entirely out 
of place, however, in a popular article unless they ean 
be defined in simple terms. Too frequently they are 
introduced into popular writing in a way that implies 
that the writer knows what they mean but does not 
think that the reader can really understand. The sei- 
ence writer for a newspaper who tells his reader that 
“the new particle, called a flyon, is one of the building 
blocks of nature” gives his reader no help at all by 
his use of a technical term. On the contrary, the 
reader cannot escape the feeling that the writer is 
showing off. It is such misuse of technical terms that 
makes jargon often a word of contempt. 

It is not necessary to multiply examples of bad jar- 
gon, for they are all too common and well known. The 
careless or downright wrong use of the words of a 
scientific jargon is a consequence of the disregard, or 
even ignorance, of the properties and characteristics 
of the English language. One of the sufferers both 
from jargon ill-used and from slipshod language is 
the reader who may be expert in a science but to whom 
English is not his mother tongue. The intelligent for- 
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eigner will be able to understand this sentence from a 
medical paper on blood grouping, “The grouping sera 
may be prepared by immunizing rabbits and drying 
and using them in the powdered form,” but why should 
he have to stop and straighten out such a statement? 

Editors of scientific writing, whether technical re- 
ports, research papers, books, or popular articles, have 
obligations to both author and reader. For the sake 
of the reader, the editor must help the author to say 
what he means in the simplest way; to eschew jargon 
when it is merely high sounding, for then it is bad 
jargon; to use technical terms in technical writing 
when they leed to clearness and conciseness, for this 
is good jargon; to recognize the advantages of acquir- 
ing “the habit of paying all words the compliment of 
respecting their peculiarities.” Good writing comes 
hard, but the gain is worth the labor. There is sound 
advice in the words of Isaac Watts: 


Smooth be your style, and plain and natural, 
To strike the sons of Wapping or Whitehall. 
While others think this easy to attain, 

Let them but try, and with their utmost pain 
They ll sweat and strive to imitate in vain. 


Publishing as Applied Science 


Ralph B. Smith 
McGraw-Hill Publishing Company, New York 


The advancement of science depends upon publica- 
tions that keep scientists in communication with one 
another. The advancement of civilization depends 
upon publications that keep the rest of mankind in 
communication with scientists. 

If such verdicts tempt you to a good yawn, can I 
stop it with an accusation: That our publications 
often overlook their own dependence upon some of 
the science that they communicate. I feel that I am 
in a particularly good spot to see that publishing 
must apply science to its own job and that this ap- 
plication must go far beyond the mechanical and 
chemical processes which put that job into print. 

I work for 27 publications that are read principally 
in the United States and eight publications that are 
read only in foreign countries, four of them in foreign 
languages. Dealing wholly with the world’s work, not 
one of them offers a reader escape from his work. 
They provide entertainment only if they lapse into 
entertaining errors. No professional society lassos an 
audience for the words of any one of them—not a 
sinful practice, but not a practice at all in our case. 
Not one of them enjoys a franchise to channel to its 
reader group through its pages all the wisdom of the 
research or convention papers that emanate from the 
wise men of that group. Most decisive, not one of 
these publications may put into its audience a single 
customer who has not paid to come in and who cannot 
go out if he does not like the show. This is true for 
the whole line—from Business Week with its 250,000 
readers to Electrical Wholesaling with its 9000—from 
the “horizontal” papers, such as Electronics or Prod- 


538 


uct Engineering, to the “verticals,” such as Coal Age 
or Textile World. 

This is free enterprise with a vengeance. It is free 
of any protection against bankruptcy if its editors 
fail to ascertain what seleetion of content and what 
choice of presentation techniques will bring into their 
show enough of the people and only the people who 
should be there. It is no enterprise in which to play 
hunches, gamble on sheer editorial intuition, trust to 
tradition, or bet that habits do not change. 

Nor is any business, industrial, professional, engi- 
neering, or science publishing enterprise whose jour- 
nals are not simply given away to people on its ad- 
vertisers’ prospect lists. The cold facts that, perhaps, 
hit us first in our exposed position must also blow 
upon the somewhat less naked society and institu- 
tional publications. Indeed, I imagine that an ill-wind 
blowing upon them from some quarter of reader-dis- 
content ean be noisier, if not more disturbing, than 
the quiet dropping of renewal percentages that has 
been our historic warning of trouble. I am told that 
hell hath no fury like a dues-paying professional 
society member grown scornful of his society publi- 
cation. 

But complaints and cancellations come too late, and 
their absence is no proof that we are being read today 
—much less that we shall be read 5 years from today. 

We are all meeting new competition for time— 
from new channels of communication and from new 
distractions. Our news trickles through a rising flood 
of information from other sources. Our readers are 
harassed by an acceleration of the tempo of living and 
of the rate of change. This is an unconventional world 
in which to do the conventional publishing job, and 
the whole situation seems to be forcing upon us— 
despite our present unprecedented success—the ques- 
tion of how much we know scientifically about what 
our readers now want of us and how they want it. 

We at McGraw-Hill believe that we still have a lot 
to learn and a lot that we can learn by applying sei- 
entific research to reading. For a long time, we have 
been sending out Research Department interviewers 
to ask scientifically selected samples of our “popula- 
tions” what they have read and what they have 
skipped in particular issues of our magazines; then 
calculating how all the pages of these issues stack up 
in relative headline-readership, starting-readership, 
and complete readership; then collating our informa- 
tion to determine how results for every page were 
influenced by type of content, by technique of pre- 
sentation, and by classification of reader. We are now 
proceeding to code our accumulation of such data on 
punch-cards under a great variety of categories to get 
better and faster answers. 

Our individual magazines are—and long have been 
—supplementing such reader-traffie field-studies by 
somewhat less valid, but still suggestive, mail surveys 
that poll readers on the relative interest of their vari- 
ous articles and departments. 

We are also engaged in split-run experiments. This 
rather new research technique involves splitting the 
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press run of an issue of a publication to present the 
same editorial material in one way to one group of 
subscribers, in another way to a comparable group. 
Then we send out our Research Department inter- 
viewers to collect information on the readership of the 
issues on each side of the split. They tell us whether 
one version of the varied material gets more attention 
than the other. By varying» the presentation of as 
many as six articles or departments in a single issue 
and by supplementing field interviews by mail surveys 
and by preference studies, in which we ask readers to 
choose between the two versions of the same material 
reprinted side-by-side, we check this experimentation 
from every angle. 

We also devise specialized types of research to serve 
narrower purposes: to test our magazines against 
their competitors; to explore the potentialities of a 
projected new publication, or the value of expanding 
an existing one into a new field or of splitting an ex- 
isting magazine; for example, Product Engineering 
was born for design engineers from American Ma- 
chinist, our metalworking publication. 

I have had to draw on my own experience for illus- 
trations in support of a plea for the application of 
science to publishing. It would take more space than 
is available to record the pioneer work along the same 
lines for which some other publishers—tiotably in the 
general magazine field—should be given the credit. 
Reciting the full history of our own false starts and 
trials and errors, which leaves me with a feeling that 
we are only just beginning to make research pay off, 


would also take too much space, but the job that can 
be done is ahead of all of us. 

If it is true that the eye-camera, the one-way mir- 
ror, split-run experiments, the use of specialized tech- 
niques to determine reader-preferences, reader-traffic 
surveying, and informed application of functional 
logic to editorial presentation are establishing scien- 
tifieally verifiable facts about how readers react to 
content, how articles should be structured, illustration 
handled, and display editing used to the best advan- 
tage, what does this mean to the editor? 

It means that editing is acquiring that body of 
learning which marks a true profession. It means that, 
however much our sources of information or our con- 
tributors may know about their subject matter which 
we edit, we stand to know much more than they do 
about when, where, and above all how it should be 
presented to the reader. It means that, if we can 
establish our right to their respect for this superior 
professional knowledge, we must demand that respect 
or sacrifice our integrity. 

Conversely, it means that, in the face of the evi- 
dence, the expert in any subject matter with which 
we deal in our publications need not feel that he is 
sacrificing some integrity by an admission that he 
can be even drastically rewritten, or have his illus- 
trations reworked, or his approach changed, or his 
headings reworded. It is my hope that science, in our 
hands, can bring him willingly, even eagerly, to such 
a conclusion, to the greater service of greater numbers 
of readers who need his help and ours. 


News and Notes 


Science News 


Organizations throughout the nation are celebrating 
the 100th anniversary of the founding of the profession 
of entomology in the United States. In 1854, the first 
two entomologists ever employed in this country were 
appointed, one by the Federal Government and one by 
New York State: Towend Glover was assigned to the 
U.S. Patent Office where he studied insects that attack 
orange trees and cotton; and Asa Fitch, employed by 
New York State, foeused his attention on its local 
insect problems. From these small beginnings, the 
profession has grown until there are now 4500 men 
and women engaged in the science of insect control in 
the United States. 


Atomie particles passing near to an atom’s nucleus 
set up undulations over the nucleus surface; similarly, 
the moon regulates tides on the earth. Clyde MeClel- 
land and Hans Mark, working under Clark Goodman, 
associate professor of physies at Massachusetts Insti- 
tute of Technology, have discovered that the waves on 
the nucleus surface take the shape of bulges that 
travel around the nucleus at definite speeds. The re- 
search group has found that tungsten nuclei absorb 
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little energy when accelerated through 1 megavolt in 
an electrostatic generator; the energy absorbed ap- 
peared as pure rotational energy. The investigation is 
being sponsored by the Office of Naval Research and 
the Atomic Energy Commission. 


High manufacturing costs in the publishing field 
make it inereasingly difficult to place manuscripts 
likely to have a limited sale. Big commercial houses 
are more and more unwilling to risk financial loss and 
university presses, which were once the recourse of 
the scholar, find it necessary to ask for large subven- 
tions and guarantees. The International Scholars 
Forum, sponsors of a series of books by American 
scholars, has been organized in the belief that many 
first-rate manuscripts are circulating in vain search 
for a publisher. Publishing costs a~> much lower on 
the European continent than in this country; but un- 
fortunately, American authors do not know much 
about European publishers, and these publishers, for 
their part, find it difficult to evaluate the American 
manuscripts submitted to them. The Advisory Board 
of the International Scholars Forum has therefore 
entered into an agreement with Martinus Nijhoff of 
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The Hague to receive manuscripts, appraise them, and 
make recommendations regarding publication. 

An American publisher requires an initial edition of 
2000 or more copies, whereas Mr. Nijhoff is prepared 
to publish an edition of as few as 500 copies. Authors 
who, on a realistic assessment of their sales potential, 
conclude that it will be limited chiefly to libraries and 
to other scholars in the field, should therefore consider 
the possibility of submitting their manuscripts for 
publication in the Forum. For further information 
apply to the Librarian of the Honnold Library, Clare- 
mont, Calif. 


The following comments on the Atomic Energy 
Commission’s suspension of J. Robert Oppenheimer 
appear in a news story prepared by Watson Davis, 
director of Science Service: 


The tragicomedy being enacted justifies the fears 
that many atomic scientists had in 1946. With the 
war emergency over presumably, they rushed back to 
the unsupervised and unrestricted quiet of colleges 
and laboratories. Some cut loose completely. Others 
returned to the AEC’s atomic research only when the 
H-bomb major push began in 1950, but with reluc- 
tance and a high sense of national duty. The scien- 
tists did not relish the heavy and sometimes quite 
unintelligent hand of the military. They sensed the 
danger of liberals being red-baited. 

Dr. Oppenheimer could have had, but did not wish, 
major responsibility in the continuing atomic energy 
program after the war. He did serve in advisory ca- 
pacities, from a sense of public service. The essen- 
tially political attacks being made upon him now are 
sorry thanks for his service to the nation. 

The attack upon Oppenheimer will not make the 
staffing of the atomic energy program any easier. If 
the atomic program for defense and industry is to 
continue successfully, there must be continuous re- 
search of the sort that Oppenheimer did. The inno- 
vators and the pioneers will not desire the risk of 
personal attack upon the basis of unevaluated FBI 
files. 


Scientists in the News 


J. W. Buchta of the University of Minnesota has 
been appointed executive secretary of the Advisory 
Committee on Government-University Relationships, 
at the National Science Foundation. Prof. Buchta 
will be on leave from his post in Minnesota as pro- 
fessor of physics and associate dean of the College 
of Science, Literature, and the Arts. 


Bernard D. Davis, who is in charge of the U.S. Pub- 
lic Health Service Tuberculosis Research Laboratory 
located in the Department of Public Health at Cornell 
University Medical College, has been appointed pro- 
fessor and chairman of the Department of Pharma- 
cology at the College of Medicine of New York Uni- 
versity—Bellevue Medical Center. The appointment 
will become effective on July 1 when the present 
chairman of the department, Severo Ochoa, assumes 
chairmanship of the Department of Chemistry. 
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John C. Eberhart, chief of the Research Grants and 
Fellowships Branch of the National Institute of Men- 
tal Health, has resigned to accept appointment as 
executive associate with The Commonwealth Fund 
in New York City. Philip-Sapir has been appointed 
acting chief of the Branch. 


Joseph T. Flakne, recently appointed director of 
programming of The Arctic Institute of North Amer- 
ica, has been selected to coordinate research activities 
in the Arctie Research Laboratory at Point Barrow, 
Alaska—the northernmost U.S. settlement in North 
America. As a result of negotiations with the Office 
of Naval Research, the Arctie Institute has assumed 
responsibility for the conduct of the scientific pro- 
gram in Point Barrow. Basic research relating to 
problems affecting northern engineering, communica- 
tion, public health, and other fields will be carried on 
under the guidance of an Institute committee com- 
posed of 11 experts. It is expected that special em- 
phasis will be placed within the province of the 
physical sciences, such as permafrost studies; investi- 
gations in the oceanographic field, including tidal 
movement and ocean currents; and hydrobiological 
studies. The Arctic Research Laboratory is the only 
station in U.S territory where fundamental research 
relating to the northern environment can be conducted 
on a continuous basis in a variety of sciences. 


George Gamow, who is on leave from George Wash- 
ington University, has been appointed visiting pro- 
fessor of physics at the University of California, 
Berkeley. During the current semester he is teaching 
two graduate courses, one on “Relativity and cos- 
mology” and the other on the “Evolution of the stars.” 


Isidor Greenwald, who retired from the New York 
University medical faculty on Aug. 31, 1952 after 
more than 20 yr of service, has been appointed pro- 
fessor emeritus of chemistry of the College of Medi- 
cine of the N.Y.U.—Bellevue Medical Center. He is 
known for his challenge of the hypothesis that endemie 
goiter is due to a lack of iodine in the diet in any 
given geographic area. Since his retirement Dr. Green- 
wald has continued with his research on goiter. 


Lauren B. Hitchcock, New York chemical engineer- 
ing consultant, has been appointed president and 
managing director of the Southern California Air 
Pollution Foundation, Los Angeles. Eighty indus- 
trial and business executives organized the indepen- 
dent, nonprofit Foundation last fall to support and 
foster research or other means to solve the smog prob- 
lem. The Foundation will function through a small 
group of specialists who will formulate the problems 
involved and encourage research projects. 


The American Institute of Nutrition made the fol- 
lowing awards at its annual dinner on Apr. 14: 

The Borden Award in Nutrition of $1000 and a gold 
medal was presented jointly to Agnes F. Morgan of the 
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University of California, Berkeley, and Arthur H. 
Smith of Wayne University, for their important in- 
vestigations on the effect of heat on the nutritive value 
of milk proteins and for their many other eontribu- 
tions during the past 30 yr concerning the nutritive 
significance of other components of milk and milk 
products. 

The $1000 Osborne and-Mendel Award was given 
to Leonard A. Maynard of Cornell University for his 
fundamental investigations on biochemical and nu- 
tritional aspects of lipid metabolism and of lactation 
and for his many contributions as a teacher, adminis- 
trator, and publie servant in the field of nutrition. 


In March, A. G. Newhall of the Department of 
Plant Pathology, Cornell University, arrived at the 
Agricultural College of the University of the Philip- 
pines, Los Banos, where he will spend a year teaching 
and conducting research. He has replaced G. C. Kent, 
who has been in Los Banos for the past 18 mo. Dr. 
Kent will resume his duties as head of Cornell’s De- 
partment of Plant Pathology in June after visiting 
several European universities during his return trip. 
Dr. Newhall and Dr. Kent are participating in a co- 
operative project of the Agricultural College of the 
University of the Philippines and Cornell University 
sponsored by the U. 8S. Foreign Operations Adminis- 
tration. The purpose of the undertaking is to assist 
in the rehabilitation of the Agricultural College. 


Ralph G. Pearson, associate professor of chemistry 
at Northwestern University, and I. M. Kolthoff of the 
Department of Chemistry, University of Minnesota, 
are being sent to England by the National Science 
Foundation to participate in the Faraday Society dis- 
cussions on “Rapid reactions.” 


At the Sixth International Congress on Leprosy in 
Madrid last fall, H. W. Wade, associate medical direc- 
tor of the Leonard Wood Memorial (American Lep- 
rosy Foundation) was elected to the Academica Na- 
cional de Medicina and was also elected president of 
the International Leprosy Association for the third 
time. 


Education 


Although approved medical schools are now accept- 
ing their largest freshman classes—totaling almost 
7500 students—the number of applicants for admis- 
sion to medical schools has decreased for the fourth 
consecutive year, according to an article by John M. 
Stalnaker in the April issue of The Journal for Medi- 
cal Education. The freshman class of 1953-54 had 
some 2085 fewer applicants than the previous year’s 
class, and almost 10,000 fewer individuals are making 
application now than did in 1949-50 when the GT bill 
was in full force. 

As Mr. Stalnaker points out, however, there are still 
more individuals seeking admission to medical schools 
than ean be accepted, but many of them are not quali- 
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fied for the long hard grind of medical school. The 
average applicant applies to several schools. Figures 
show that 23 percent of this year’s applicants had 
sought admission to medical school the year before and 
were repeating, while the comparable figures for the 
preceding year was 31 percent. Thus not only are there 
fewer students applying, but fewer students are will- 
ing to continue to apply after having once failed to 
gain an acceptance. Forty percent of the reapplicants 
are accepted, compared with 57 percent of the first- 
timers. Averages on the Medical College Admission 
Test were slightly lower for the group applying for 
the second time. 

Mr. Stalnaker noted that some schools had a wealth 
of good applicants; the competition for them is heavy, 
for such students usually applied to several schools 
and all are anxious to get them. The medical schools 
that limit their applications to state residents in many 
instances had to serape the bottom of the barrel to 
secure a freshman class. Of the states supplying 100 
or more applicants to medical school, New York had 
the lowest proportion of acceptances and Iowa the 
highest. 


The Department of Psychology, University of Chi- 
eago, announces two 5-day workshop seminars in the 
Rorschach Test, July 6-10 and July 12-16. They will 
be conducted by 8S. J Beck. Workshop I, Basie pro- 
cesses, will provide a grounding in fundamentals. The 
procedure in obtaining the test record will be dis- 
eussed. Representative responses will be illustrated 
and their scoring clarified, with especial reference to 
their interrelations in shaping the whole personality 
structure. 

Workshop II, Advanced clinical interpretation, will 
consider the ego, anxiety, and the individual’s psycho- 
logical reserves as treatment potential. The cases will 
illustrate “schizogenic” conditions in children, and 
some milder disorders in children and adults; they will 
exemplify anxiety of “central” (inner) source, as well 
as of peripheral stimulation. In exploring for reserves, 
both structure and content will be scrutinized. 

Workshop I may be attended by students at, or 
ready for, the interne level. Admission to Workshop IT 
is limited to psychologists and psychiatrists in clinical 
positions or practice. Each seminar will consist of 
two sessions, each day, 2 hr per session. For informa- 
tion write to the Executive Secretary, Department of 
Psychology, University of Chicago, Chicago 37, Il. 


Grants and Fellowships 


The following AAAS research grants have been 
awarded : 


American Academy of Arts and Sciences to R. R. Gates, 
Peabody Museum, Harvard University. Race crossing in man 
and mutation and frequency of crossing in Oenothera. 

Indiana Academy of Science to J. EB. Potzger, Dept. of 
Botany, Butler University. Pollen research in Quebec. 

Tennessee Academy of Science to Frank H. Barclay, Bast 
Tennessee State College. The vegetation of Johnson County, 
Tenn., with special reference to the bogs. 

Tennessee Academy of Science to Richard Stevenson, Bast 
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Tennessee State College. Altitudinal distribution of Dro- 
sophila on Unaki Mountain, Tennessee-North Carolina, with 
special reference to an anomalous sex ratio in D. Affinis. 

Northwest Scientific Association to John A. Broussard, 
Everett Junior College. Research in the human relations files 
at Univ. of Washington. 


The Damon Runyon Memorial Fund made the fol- 
lowing research grants during March: 

Columbia University. D. V. Habif, College of Physicians 
and Surgeons. Combination chemotherapy of cancer, $15,000. 

Columbia University. R. Lattes, College of Physicians and 
Surgeons. Cytochemical study of nucleic acid and protein 
synthesis in cultured cells, with reference to the effects 
thereon of certain antimetabolites, $3500. 

Utah State Agricultural College. E. J. Gardner. Genetic 
and cutological analysis of tumorous head in Drosophila 
Melanogaster, $2300. 

University of Chicago. L. T. Coggeshall. Biological studies 
of cancer patients who are treated endocrinologically ; and 
topical application of short-lived radioisotopes to inoperable 
eancer, $20,000. 

Duke University. J. W. Beard. Properties of-avian leukosis 
virus, $10,000. 


Meetings and Elections 


The Alabama Academy of Science has elected the 
following officers: pres., William T. Wilks, Troy State 
Teachers College; pres.-elect., Ralph Chermock, Uni- 
versity of Alabama; sec., Herbert McCullough, 
Howard College; treas., Lock White, Jr., Southern 
Research Institute. Patrick H. Yancey, 8. J., is the 
representative to the AAAS Council. 


The dates of the Annual Colloquium of College 
Physicists at the University of Iowa are June 16-19, 
As is traditional with the Colloquium, there will be 
emphasis on the exhibit of new devices, reports of 
research, and round-table discussions of teaching prob- 
lems. Special consideration will be given radio astron- 
omy and the application of atomie power. The pro- 
gram will be climaxed by the four lectures of Dean J. 
H. Van Vleck of the Division of Applied Science at 
Harvard, on “Radio and microwave spectroscopy of 
the solid state.” 


The 23rd Annual Meeting of the Western Society of 
Naturalists was held Dee. 28-30, 1953, at the Univer- 
sity of Southern California, Los Angeles. In his presi- 
dential address, delivered at the annual dinner, Martin 
Johnson presented a colorful review of “Tropical and 
South Pacific islands” illustrating a wide range of 
highly photogenic natural history topies from atolls 
to voleanoes. Other evening meetings featured a Han- 
cock Foundation film, “The New Frontier,” with a 
commentary by John Garth; and a special showing 
at the Walt Disney Studio of “The Living Desert,” 
with an introductory lecture by Mr. Algar. The effee- 
tive work of the symposium chairmen—Francis Haxo, 
photosynthesis; John Garth, marine zoogeography ; 
and Ivan Pratt, parasitology; and their participating 
colleagues—made these symposiums notable. Eight 
separate sessions were needed for the many papers 
submitted. Abstracts of these will be supplied on ap- 
plication to the secretary, John L. Mohr, Univ. of So. 
California, Los Angeles. 
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The Society plans to join the Paecifie Section of the 
Botanical Society of America in sponsoring—at the 
AAAS Pacific Division Meeting, Washington State 
College, Pullman—an afternoon of demonstration pa- 
pers in genetics on June 24, and to hold a separate 
morning session the same day for submitted papers. 


The fifth annual summer conference sponsored by 
the Biology Department of Brookhaven National Lab- 
oratory, “A symposium on the thyroid,” will take 
place June 9-11; a cordial invitation to attend is ex- 
tended. On-site accommodations for guests will be 
reserved in order of receipt of applications up to 
about 150. Those planning to be present, whether or 
not they are staying overnight, must notify Dr. Abra- 
ham Edelmann, Biology Department, Brookhaven Na- 
tional Laboratory, Upton, L.I., N.Y. by May 10. 
Those who are not citizens of the United States must 
communicate by May 1 to allow time for AEC ap- 
proval of their attendance. 

The following scientists are listed on the tentative 
program: E. B. Astwood and W. P. Vanderlaan, New 
England Center Hospital; Aubrey Gorbman, Barnard 
College; S. A. D’Angelo, Jefferson Medical School; 
C. P. Leblond and N. J. Nadler, MeGill University; 
S. B. Barker, University of Alabama Medical School; 
Henry Lardy, University of Wisconsin; Jack Gross 
and P. J. Fitzgerald, College of Medicine at New 
York City; Alvin Taurog, University of California 
School of Medicine; William L. Money, Sloan-Ketter- 
ing Institute for Cancer Research; Hans G. Schlum- 
berger, Ohio State University College of Medicine; 
Harold P. Morris, National Institutes of Health; 
Abraham Edelmann, Brookhaven National Labora- 
tory. 


The spring meeting of the American Physical So- 
ciety will be held in Washington, D.C. on Apr. 29-May 
1, at the Shoreham and Sheraton Park hotels and the 
National Bureau of Staridards. The invited speakers 
are C. Tobias, R. E. Zirkle, and C. Levinthal in bio- 
physics; W. E. Alburger, H. F. Kaiser, R. Sagane, E. 
Teller, and G. M. Temmer in nuclear physics; R. P. 
Hudson, B. T. Matthias, and D. ter Haar in low-tem- 
perature physics; R. J. Rubin in statistical physics; I. 
Karle, H. Jones, and R. L. Petritz in solid-state phys- 
ics; H. Lyons, on velocity of light, F. N. Frenkiel and 
O. Laporte in fluid dynamics; N. F. Ramsey, H. S. 
Gutowsky, M. R. Packard, and C. H. Tournes on 
chemical applications of radio-frequency spectro- 
scopy; L. Marton, W. Pines, and L. B. Loeb, and L. 
H. Fischer, on electron optics; C. Wiegand, J. 
Marshall, J. Tindot, and L. Wolfenstein on polariza- 
tion of nucleons by scattering. 

There will also be 31 sessions devoted to 414 10-min 
papers. At the banquet on Friday evening at the 
Shoreham Hotel, the speakers will be E. R. Piore and 
P. Debye. 


Nearly 1000 radio engineers are expected to attend 
the first Symposium on Global Communications, which 
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will be held in Washington, D.C., June 23-25. It will 
be sponsored by the Institute of Radio Engineers’ Pro- 
fessional Group on Communications Systems. Chris- 
tian L. Engleman, management and engineering con- 
sultant of 2480 16th St., NW, is chairman of the 
meeting. Technical papers on various aspects of world- 
wide communications will be presented in two full-day 
sessions by commercial, military, and other Govern- 
ment specialists in the field. Arrangements are being 
completed for conducted field trips to nearby eommer- 
cial and military communications centers on the third 
day of the meeting. It is expected that there will be 
some exhibits of the latest communications equip- 
ment and components. A reception, two luncheons, a 
banquet, and special activities for the ladies, will also 
be featured. 


The American Institute of Chemical Engineers will 
hold a world conference on nuclear energy at the Uni- 
veristy of Michigan, June 20-25. Nuclear scientists 
from Europe and Asia have been invited to participate 
in the meeting, and representatives from Belgium, 
Canada, France, Great Britain, India, Italy, The 
Netherlands, Norway, Spain, and Sweden have already 
accepted. 

In the United States, the AIChE has secured the 
cooperation of government, industrial, and educational 
organizations. Information heretofore restricted has 
been declassified by the Atomic Energy Commission 
for presentation at the meeting. 


Miscellaneous 


The first volume, Analytical Procedures and Patent 
Index, in a series of ozone reference books entitled 
Bibliography of Ozone Technology will be published 
by Armour Research Foundation of Illinois Institute 
of Technology early in May. The series of six volumes, 
which will appear over a period of 3 yr, is a compre- 
hensive reference to the literature in the field and is 
the first work dealing exclusively with ozone to be 
published since 1918. The series is being compiled by 
Clark E. Thorp, manager of the chemistry and chemi- 
eal engineering research department at the Founda- 
tion, and his staff. 


The various species of fish inhabiting Atlantic waters 
off New England, New Brunswick, and Nova Scotia 
are described in a new edition of the bulletin Fishes 
of the Gulf of Maine, published by the Department 
of Interior’s Fish and Wildlife Service. Prepared by 
Henry B. Bigelow and William C. Schroeder of Har- 
vard University and Woods Hole Oceanographic Insti- 
tution, the 577-page work presents material on the 
distribution, abundance, life histories, and identifica- 
tion of the fish found in the oceanic bight between 
Nantucket Shoals, Mass., and Cape Sable, Nova Scotia. 

The bulletin revises and adds to Bulletin 40, pub- 
lished between 1925 and 1927 by the Bureau of 
Fisheries, a parent organization of the Fish and Wild- 
life Service. The new edition, designated as Fishery 
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Bulletin 74, may be purchased for $4.25 from the 
Superintendent of Documents, U.S. Government Print- 
ing Office, Washington 25, D.C. 


Because of the broad interest outside of the fields 
of fisheries and wildlife ecology, the Wildlife Society 
has prepared several hundred copies of a symposium 
on fluctuations in animal populations which appeared 
as part of the January 1954 issue of The Journal of 
Wildlife Management. These are available at $1.00 
each from Dr. Daniel L. Leedy, Executive Secretary, 
The Wildlife Society, U.S. Fish and Wildlife Service, 
Washington 25, D.C. 


Science Reference Sources, a useful guide to more 
than 1200 representatives bibliographical and refer- 
ence tools has been announced by the University of 
Tilinois Library School. The list includes general works 
in engineering, agriculture, and medicine as well as 
source materials in the pure sciences. A feature of the 
volume is an outline of the several divisions of modern 
science with definitions of each subject. Also brought 
together for the first time is a list of astrographic 
catalogs covering the heavens from every point on the 
globe. The work was compiled by Frances Briggs 
Jenkins, associate professor of library science at the 
University of Illinois Library School. A limited num- 
ber of copies is available from the Tlini Union Book- 
store, Champaign, for $1.00. 


The Proceedings of the Annual Meeting, Council 
for High Blood Pressure Research of the American 
Heart Association, 1953, has been published as a 
cloth bound monograph of 96 pages. It may be ob- 
tained through the office of the American Heart Asso- 
ciation of its affiliates at $2.00 per copy. The mono- 
graph consists of a collection of papers summarizing 
recent investigative work by the authors and their 
associates on certain aspects of hypertension that is 
otherwise scattered widely through current literature. 
The authors are R. W. Sevy, Georges M. C. Masson, 
Simon Rodbard, D. M. Green, and George A. Perera. 
Topics covered in this second volume inelude the rela- 
tions between hypertension and the anterior pituitary, 
the adrenal cortex, renin, salt-water balance, sodium 
metabolism, and electrolyte metabolism. Copies of the 
first volume of the Proceedings (1952) are still avail- 
able at $1.75 each. 


Copies of the complete presentations of the Univer- 
sity of Pennsylvania~American Society of Tool Engi- 
neers carbide seminar held in Philadelphia during the 
recent ASTE show are now available. The proceedings 
of the 5-day meeting include the economies of carbide 
in today’s business, tool fabrication and maintenance, 
single-point tooling results and analysis, outstanding 
new carbide applications such as milling, gun drilling, 
trepanning, and detailed data on heat, impact and 
corrosion resistence. Bound copies with charts, photo- 
graphs, ete., can be obtained at a cost of $3.00 from 
Prof. Lee N. Gulick, School of Mechanical Engineer- 
ing, University of Pennsylvania, Philadelphia 4. 
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Recurrent Maladies in Scholarly Writing. Kugene 
S. McCartney, Univ. Michigan Press, Ann Arbor, 
1953. 141 pp. Illus. $2.50. 


Despite the somewhat forbidding title, there is not 
a dull page in these lively essays on the faults of the 
academic author. McCartney, a classicist turned editor, 
can quote telling passages from Quintilian to Anita 
Loos to prove his points. A deft and cheerful surgeon, 
he accompanies each twist of the scalpel with a jest. 

These essays should be required reading for all can- 
didates for the Ph.D. degree and for their preceptors 
as well; for they cover the whole range and gamut 
(see p. 36 for the misuse of these overworked nouns) 
of the boners committed by academic writers. 

In his nine chapters, the author considers pedantry, 
lack of euphony, illogicality, overelaboration, dangling 
participles, oddities in measuring and counting, mis- 
spelling, tautological phrase of specification, and a 
summary of the general pathology of manuscripts. 

The temptation to quote is too strong to be denied, 
especially since extracts will give the reader a better 
idea of the book than anything this reviewer could 
tell him. 

In the chapter entitled The Avoidance of Simplicity 
we read: 

One of our youthful scholars said of a certain place: 
‘*Only a small part of all the inhabitants is visually 
encountered.’’ Would our nation have been more 
deeply stirred if Perry’s laconic dispatch after his 
victory on Lake Erie had been touched up in similar 
scholarly form: ‘‘ We have visually encountered our 
adversaries, and they are in our possession’’? 


Discussing infelicities of repetition, he quotes this 
gem: 

After reaching Greenland the authors reached differ- 

ent conclusions. 


McCartney takes a deserved crack at the frequent 
use of literally when figuratively, the exact reverse, is 
meant; and at the misuse of the word fact. 

He bought and literally devoured the works of 

Michael Faraday. 

The facts he tells us are few, and subsequent research 

has shown that they are inaccurate. 


In the chapter on overelaboration—appropriately 
entitled Saying It with Flowers—we meet such speci- 
mens as: 

Here unnamed and unanalyzed forces and conditions 

are interwoven to form a morass which needs explor- 

ation and excavation. 

Life paid him off with the cruel coin of sour dead 

sea fruit. 


Fine writing, what crimes are committed in thy 
name! 

The useful chapter devoted to the participle con- 
tains: 

Being a clergyman and more or less sedentary in my 

habits, obesity crept on me unawares. 
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Book Reviews 


Consumed in excess of 10 per cent of the ration, 
specialists said poults die~of some unknown cause. 


In Oddities in Measuring, the disinclination of 
writers to make straightforward statements is abun- 
dantly illustrated. Egregious examples are: 


Thousands of copies of the letter were mailed to 
every minister and prominent layman in the valley. 
The epidermal cells are almost twice or more broader 
than long. 


An alternate title for the volume might be that em- 
ployed by Harry Leon Wilson a generation ago: Pro- 
fessor, How Could You? 

PHE.LPs SouLe 
410 Park Avenue, Swarthmore, Pennsylvania 


The Language of Science. Theodore H. Savory. 
Andre Deutsch, London, 1953. (U.S. distr.: British 
Book Centre, New York 22.) 184 pp. 10s 6d. 


One of the prime responsibilities of the scientist is 
to communicate his discoveries and opinions. Despite 
this, as Savory points out in this fascinating book, 
“... it is strange that no one seems to have under- 
taken a broad study of the language of science.” The 
author thus undertook to begin to fill in the gap that 
existed between the literature of philology and sci- 
ence. Although written for the layman, this book 
should be informative and interesting to both philol- 
ogists and scientists. 

Savory notes that scientific writing is essentially 
cold and informative. As such, it cannot run in double 
harness with emotive language. Thus, the appeal in 
the language of science is derived from its authorita- 
tive nature. 

In addition to assaying the importance of the sci- 
entific language, the associated philology is considered. 
The adoption of Greek and Latin words into English 
scientific writing is contrasted with the German use 
of combined forms. The rapid growth of science in 
the past two or three centuries is shown to be re- 
sponsible for the simultaneous expansion of the sci- 
entific vocabulary. The author suggests that “the man 
who supplies or suggests a useful name for a new 
phenomenon, fact or anything else is doing his fel- 
lows as real a service as the man who discovers, ap- 
plies or explains it.” 

After examining the growth of the language of sci- 
ence, the character of that language is considered. 
Here, Savory claims, “. . . the writer of the language 
of science must from the outset abandon all thoughts 
or hopes of achieving eloquence. . . .” Because of the 
precision of scientific writing, however, he runs 
smaller risk of using the wrong word. 

Reading this book is a delightful excursion into 
one of those alluring side roads along the main avenue 
of science. The main facts are presented with authori- 
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tative scholarship but with occasional pauses to en- 
large upon the features of the language of science 
that are of interest to the nonspecialist. 

The essence of the book is summed up in its final 
paragraph: “This book has tried to demonstrate the 
existence of a real language of science and to detect 
something of its strength and its weakness. Its 
strength will be enhanced, its weakness will be con- 
cealed, and its power for good will become greater 
as scientists turn their abilities to using it more 
effectively.” 

Donato J. LOVELL 
Pasadena, Maryland 


The Hand-Produced Book. David Diringer. Philo- 
sophical Library, New York, 1953. 603 pp. Illus. 
$15. 


David Diringer, author of a previous book entitled 
The Alphabet: A Key to the History of Mankind, 
has produced a sequel to that work in which he traces 
the evolution of the written document from the earli- 
est beginnings down to the invention of printing. His 
title may need further explanation. He is not con- 
cerned with the making of books as we know them. 
Although he himself (p. 24) asks the question, “What 
is a book?” he does not provide a definition but con- 
fines himself to a discussion of the various etymologies. 
What The Hand-Produced Book is really concerned 
with is the history of written communication. 


Dr. Diringer starts with primitive modes of communi- 
cation, beginning with the first crude drawing that man 
made in the sand. He then discusses the gradual improve- 
ment in communication from the cave drawings and stone 
carvings to the relatively sophisticated clay tablet books 
and finally to papyrus books. 

It was the discovery of the utility of papyrus that made 
written communication easy and convenient and made 
possible the writing of books roughly as we know them. 
It also gave to European languages their words for 
paper. Papyrus was a technologie development of the 
ancient Egyptians who first discovered that the stems of 
the reedy plants growing in their Nile marshes could be 
flattened out, glued together in sheets, and used for 
writing. Papyrus remained an Egyptian monopoly, ‘‘but 
for a thousand years,’’ says the author, ‘‘it was the 
chief writing material for the Graeco-Roman world . . . 
and was used both for literary and for ordinary purposes 
such as legal documents, receipts, petitions, notices of 
birth, and official and private letters (p. 125).’’ 

Parchment and vellum developed naturally from the 
use of tanned leather as writing materials—how early, 
no one knows with certainty. But by the second century 
B.C., parchment, prepared by scraping skins on both the 
hair and flesh sides and rubbing with pumice stone, had 
come into fairly common use in Egypt and Asia Minor. 
The finest grade of parchment vellum, made from calf- 
skin, was used for valued documents. The early crafts- 
men learned to prepare a particularly fine-grained white 
vellum from the skin of aborted calves, a type known 
technically today as uterine vellum. With papyrus, parch- 
ment, and vellum as satisfactory writing materials, the 
ancient world could produce written documents in quan- 
tity. During the Middle Ages in western Europe, parch- 
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ment was widely used for the multiplication of books and 
other documents. 

Diringer’s volume provides encyclopedic information 
about an infinite variety of matters that impinge on 
writing: the kinds of writing materials used in different 
countries and regions, the instruments used for writing, 
including a discussion of inks, pigments, and pencils, 
and methods of multiplying manuscripts. He ranges over 
the pre-Columbian Mayas and Aztecs in America, a mys- 
terious riddle that, like the ancient Etruscan writing, 
remains unsolved. 


Many points in the book are controversial, and 
scholars will not of course agree with all of the au- 
thor’s conclusions, but he provides a stimulating body 
of information and bibliographical clues for further 
investigation. Although one of his theses, that the 
book follows religion, has much to commend it, this 
is an oversimplification of the complex problem of 
the reasons for the development of the book. The dust 
jacket announces that the volume was written pri- 
marily “for the cultured layman” and not for spe- 
cialists. It is not a work however, that one can read 
easily, for even within chapters it is a succession of 
sometimes disjointed paragraphs on a wide variety 
of loosely connected topies. A tendency to repetition 
and many parenthetical cross references and allusions 
further retard the reader. But with all of its faults, 
The Hand-Produced Book is both an interesting and 
useful encyclopedia of information on the written 
document before the beginning of printing in Europe. 
The profuse illustrations also add to its value. 


Louis B. Wricut 
The Folger Shakespeare Library 
Washington, D.C. 


Ideologie und Forschung in der Sowjetischen Na- 
turwissenschaft. Schriftenreihe Osteuropa, No. 1. 
Arnold Buchholz. Deutsche Verlags, Stuttgart, 1953. 
126 pp. 


Propaganda and counterpropaganda have aroused 
passions to the point where calm and rational consid- 
eration of anything pertaining to the USSR has be- 
come a rarity. The book under review belongs to this 
rare class. The author describes the present situation 
of science in the USSR and, to some extent, its his- 
torical background, with calm and detachment as well 
as with knowledge and understanding. The book is ob- 
viously too short for a thorough coverage of fields as 
diverse as mathematics, physics, astronomy, chemistry, 
biology, and agriculture. It is, however, hard to 
imagine how one could pack more information in every 
paragraph than the author succeeds in doing. The 
documentation and references are extensive and, in 
every instance where the reviewer is competent to 
judge, accurate. 

The evaluations made by the author will assuredly 
be attacked from the left as well as from the right, 
since they will appear too severe to some and too 
lenient to others. In any case, the author did not suc- 
cumb to the facile generalizations that are so tempt- 
ing to amateur and to professional propagandists. 
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Science in the USSR is neither all destroyed nor pro- 
gressing by leaps and bounds. The situation is more 
complex than this. In some respects, science enjoys 
unprecedented opportunities. On the other hand, there 
is the cancer of Lysenko, which has been nurtured by 
those in power in blissful ignorance of the fact that 
he is the most efficient wrecker ever to afflict their 
biology and agriculture. Furthermore, the situation is 
fluid, and the future, possibly a very near future, may 
bring changes and surprises which the author is wise 
not to attempt to predict. 

THEODOSIUS DoBZHANSKY 
Department of Zoology, Columbia University 


Climatic Change: Evidence, Causes, and Effects. 
Harlow Shapley, Ed. Harvard Univ. Press, Cam- 
bridge, Mass., 1953. 318 pp. Illus. + plates. $6. 


The title of this volume suggests a meteorological 
discussion, but only three of its 22 chapters are de- 
voted to meteorology as such. Instead, numerous rami- 
fications of climatic changes, their causes and effects, 
are discussed. Here one finds such varied topics as 
radiocarbon dating, tree-ring studies, soil geology, 
analysis of lake sediments, Pleistocene glaciation, and 
the relationship of climate to human racial character- 
istics. Two chapters give excellent and concise sum- 
maries of the paleontological and paleobotanical evi- 
dence for changes of climate. It would be difficult to 
imagine a wider assortment of scientific fields, all di- 
rectly connected with a single main theme. 


An introductory chapter by Dr. Shapley includes spee- 
ulations on the possibilities of life under climatic condi- 
tions of other planets. The other 21 authors include 
meteorologists and climatologists, an anthropologist, sev- 
eral astronomers, a paleontologist, two botanists, a zoo- 
logist, and several geologists. The majority are on the 
Harvard and Yale university staffs. The coordination of 
chapters is good on the whole, for each author treats a 
well-defined area that fits into a planned sequence. The 
lack of a general index is somewhat inconvenient. 

Much space is devoted to the problem of the Pleisto- 
cene glaciations. The great question of how the vicious 
eircle can start is only slightly less difficult than its 
logical sequel: once an ice age is established, how can 
it ever end? Ice begets more ice, as C. E. P. Brooks 
pointed out some years ago, and some drastic change is 
required to remove it, once it has taken hold. 

Substantial progress has been made since Croll offered 
his precessional hypothesis, which has been revived more 
recently in a more precise form by Milankovich. The evi- 
dence now seems rather clearly opposed to all such purely 
geometric astronomical explanations. At best, they can 
probably account only for minor waves superimposed on 
the main trend (for example, the variations in the varves 
of the Green River formation of Eocene age). The geo- 
logically rapid alternation of glacial and interglacial 
episodes is fatal to hypotheses that rely chiefly on eleva- 
tion of the continents and mountain building. Still, the 
reviewer finds it hard to avoid the compulsion in the cir- 
cumstances that two tremendous glaciations (Permocar- 
boniferous and Pleistocene) each followed a few million 
years after a tremendous orogeny. (Extensive pre-Cam- 
brian glaciations cannot yet contribute clear evidence on 
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this point, owing to difficulties of correlation). It seems 
at least probable that elevation plays a part in setting 
the stage. 

A recurring theme is the recognition that ice ages rep- 
resent an accentuation and gquatorward shift of climatic 
zones. It is significant that postglacial times have wit- 
nessed cycles that differ only in their shorter periods and 
lesser amplitudes. All other agencies having failed, the 
basic cause of world-wide climatic change is considered 
to be probably solar variation. The naive idea that less 
radiation would bring an ice age has long been aban- 
doned. Greater radiation is required to increase evapor- 
ation and precipitation. But Miss Bell presents the hy- 
pothesis in a new form, according to which the earth, 
especially the oceans, must have been precooled by a 
cooling of the sun, after which increased activity brought 
on extensive snowfall. This seems to be the most prom- 
ising idea yet proposed. Other suggestions concerning 
effects of solar corpuscular radiation ean best be evalu- 
ated after we have more definite information. At present 
we can only regard them as hopeful speculations. 

Two decades ago the authors of such a book would 
probably have felt obliged to refute the hypothesis of 
continental drift. In this volume it is dismissed quite 
casually, when mentioned at all. The strongest point in 
its favor is the Permocarboniferous ice age in and near 
the tropics, which remains the greatest of all geologic 
climatic enigmas. 


Climatie Change states a problem and discusses its 
present status but only suggests possible directions in 
which the solution may lie. There is much in the book 
that is new and original, to which a brief review can- 
not do justice. It is well written, far above the “popu- 
lar” level, and is stimulating and highly informative 
reading for the scientist or scholar who is not a spe- 
cialist in climatology. 

Dean B. McLAvGuiin 
The Observatory of the 
University of Michigan 


Astronomy and Mathematics 


Dialogue on the Great W orld Systems. Galileo Gali- 
lei. In the Salusbury translation. Revised and an- 
notated by Giorgio de Santillana. Univ. Chicago 
Press, Chicago; Cambridge Univ. Press, London, 
1953. 506 pp. Illus. $12.50. 

Dialogue Concerning the Two Chief World Sys- 
tems—Ptolemaic & Copernican. Galileo Galilei. 
Translated by Stillman Drake, foreword by Albert 
Einstein. Univ. California Press, Berkeley, 1953. 
496 pp. Illus. $10. 


Galileo’s monumental defense of the Copernican 
system, the Dialogue on the Two Principal World 
Systems, has been virtually inaccessible in English 
since the Great Fire of London destroyed most copies 
of Thomas Salusbury’s 17th-century translation. Until 
1953 the fire damage was not repaired. Most English 
and American readers have known Galileo only 
through his Discourses on Two New Sciences. Now 
two English editions appear simultaneously: one, a 
brilliant revision of Salusbury’s clumsy and inac- 
curate translation; the other, a completely fresh 
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translation from the Italian original. Both are ad- 
mirably clear and faithful versions of one of the few 
readable classics in the literature of science. 

The Galileo who emerges from the Dialogues on the 
World Systems is a less familiar scientific type than 
the Galileo of the Two New Sciences. The latter ap- 
pears as a theoretical engineer, concerned with a lim- 
ited range of practical terrestrial problems; he can be 
drawn as the “first modern scientist,” the man who 
destroyed medieval science at a stroke by insisting 
upon the supreme authority of observation and who 
founded modern science by the experimental solution 
of its first fundamental problems. The author of the 
Dialogues will not conform to this mold. He is a spee- 
ulative Renaissance cosmologist who, with unrivaled 
virtuosity, will turn every observation and trick of 
dialectic to the documentation of his vision of the 
universe as uniform and homogeneous. His first con- 
cern is to banish from cosmology the primitive per- 
ception, dominant in most ancient and medieval sci- 
ence, which divides the universe into two intrinsically 
disparate portions: the corruptible and chaotic earth, 
and the eternal and regular heavens. 

The vision of the uniformity of matter and laws 
ties the Dialogues together and is the key to much of 
its substance and originality. Galileo is. the first sei- 
entist to fruitfully apply celestial observation to the 
discovery of terrestrial laws. The eternal regularity 
of the heavens demands that the celestial bodies move 
naturally in circles; the universe would dissolve, says 
Galileo, if natural (inertial) motions were linear. To 
this point, he is a good Aristotelian. But for Galileo 
the same natural motions must be exemplified on 
earth. It is only a naive trust in uninterpreted sense- 
data that misled Aristotle to assert that the uncon- 
strained motions of terrestrial bodies were straight. 
In fact, Galileo says at one point, the stone that ap- 
pears to fall straight along the side of a vertical 
tower with steadily increasing velocity is really gov- 
erned by the same law of uniform cireular motion 
as the planets. It really moves uniformly in a semi- 
circle from the top of the tower to the center of the 
earth, but the earth’s diurnal rotation keeps the tower 
aligned with it throughout the fall. These ideas are 
not Newton’s laws, but they are Newton’s vision. The 
celestial moon and the terrestrial apple display iden- 
tical aspects of nature’s fundamental regularity. 

To many readers, the most startling characteristic 
of the Dialogues will be the attitude displayed toward 
exact observation. The book is filled with an unparalled 
wealth of qualitative observation, brilliantly inter- 
preted to demonstrate Galileo’s predetermined theo- 
rems. Galileo is a master of the simple demonstration 
technique; there is nothing to be observed in nature 
so trivial that he cannot turn it to account. And this 
is a key novelty of his work. But he does use nature 
to demonstrate, not to derive, and he does not hesi- 
tate to suppress troublesome details again and again. 
The pendulum, whose circular motion is for Galileo 
the key to so many of nature’s regularities, is for him 
absolutely isochronous. He has watched, he says, two 
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bobs on strings of the same length swing back and 
forth, remaining together: one had a small amplitude, 
the other swung through nearly 180° of are. More 
essential suppressions occur in the discussions of as- 
tronomy. Galileo restricts himself entirely to a sim- 
plified version of the Copernican system, a version 
that could satisfy no astronomer, including Coperni- 
cus, because it was unable to account for the observed 
planetary motions as well as Ptolemy’s system did. 
But Galileo’s faith in the geometric simplicity of nat- 
ural law was stronger than his faith in quantitative 
observation, and the astronomers’ fuller quantitative 
version of the Copernican system, with its epicyeles 
and eccentrics, would not conform to Galileo’s system 
of circular inertia. 

The Galileo of the Dialogues is a far more complex 
figure than the more familiar Galileo of the The Two 
Sciences, and the Dialogues is a correspondingly 
richer and more rewarding book. The unfamiliar 
facets of Renaissance scientific thought which emerge 
in this book are ingredients essential to an under- 
standing of the intricate fabrication linking the erit- 
ical and analytic science of the later Middle Ages to 
the more empirical end mathematical Newtonian sci- 
ence of the later 17th century. Either of these new 
editions will illuminate the sources of Newtonian sci- 
ence. Perhaps the Chicago edition, with a more read- 
able format and with fuller and more perceptive notes, 
will facilitate more penetrating insights. 

Tuomas Kunn 
Department of the History of Science 
Harvard University 


Principles of Numerical Analysis. A\ston S. House- 
holder. McGraw-Hill, New York—London, 1953. 
274 pp. $6. 


During the past few years, the number of people 
working in the field of numerical analysis has in- 
creased sharply. This increase is due to the growing 
use of applied mathematics in the research labora- 
tories of industry, government, and universities. It is 
also due to the introduction of new instruments for 
computing, namely, electronic digital computers. 
These factors have led to a development of the field 
and a need for books that treat the subject as it is 
used today. Principles of Numerical Analysis treats 
many topics not adequately covered by the classical 
textbooks on the subject. 


The book begins with a chapter on computation and 
a discussion of errors. The remainder of the book is 
concerned with a mathematical analysis of the general 
classes of problems met in performing calculations. First, 
there is a discussion of linear algebraic equations, which, 
as the author notes, are used extensively in almost every 
calculation. Differential equations, integral equations, 
and many other problems can be reduced to sets of linear 
algebraic equations for caleulational purposes. Next, non- 
linear equations are discussed, followed by a chapter on 
eigenvalue problems. Other chapters treat interpolation, 
general methods of numerical integration, and differen- 
tiation. The final chapter presents a brief discussion of 
the Monte-Carlo method. 
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This book presents a good discussion of errors in ¢al- 
culation. Errors, the changes in the results owing to the 
finite number of digits used and owing to the represen- 
tation of a continuous problem by a discrete problem, 
are distinguished from blunders, actual mistakes in cal- 
culation. 


The mathematical aspect of numerical analysis is 
the principal topie of the book. The author attempts 
to give the reader some insight into the mathematical 
problems involved in earrying out numerical ealeu- 
lations. This subject has been neglected in most pre- 
ceding textbooks, and its emphasis here points out 
the increasing mathematical interest in calculational 
methods. 

It would be desirable to see more examples of cal- 
culations in a book of this type. The important prob- 
lem of stability of numerical calculations is neglected, 
and there is no explicit treatment of the numerical 
solution of differential equations. The use of the new 
computing tool, electronic digital computers, is not 
discussed. These omissions suggest that there is a need 
for another book that would be concerned with them. 

E. C. NELSON 
Advanced Electronics Laboratory 
Hughes Research and Development Laboratories 
Culver City, California 


Astronomical Photoelectric Photometry. Sympo- 
sium presented on Dec. 31, 1951, at the Philadel- 
phia meeting of the AAAS. Frank Bradshaw Wood, 
Ed. American Association for the Advancement of 
Science, Washington, D.C., 1953. 141 pp. Illus. 
$3.75. 


Assembled in this book are eight papers presented 
at a symposium sponsored by the AAAS at Philadel- 
phia. The purpose of the symposium was to outline 
the status of methods and techniques then in use and 
under development for astronomical photoelectric pho- 
tometry. The contents of the book indicate that the 
purpose of the symposium was served admirably, and 
the book is a useful and available permanent record 
of the results. 

There are papers by nine authors, each an author- 
ity in some particular aspect of the field. This number 
of authors, to say nothing of the large bibliography, is 
a good indication of the growth of the art since the 
pioneering work of Joel Stebbins began 40 years ago. 


The first chapter, by Albert P. Linnell, on the use of 
direct-current techniques, covers the methods in general 
routine use for the bulk of successful photoelectric ob- 
serving in most observatories. Following this, John Hall 
discusses alternating-current techniques and the special 
conditions under which they are particularly useful. Hall 
also gives a good discussion of the effects of stellar scin- 
tillation, of which he has made a special study. 

William Blitzstein summarizes the methods, advant- 
ages, and disadvantages of photometry by counting pulses 
from individual electrons emitted by the cathode of a 
photomultiplier, and also gives descriptions of actual and 
projected installations of counter photometers at the 
Flower and Cook Observatories. Counting methods are 
considered further by R. O. Redman and G. G. Yates in 
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another chapter. These authors describe the development 
of two counting-type instruments at Cambridge, England, 
and provide a good discussion of methods for extending 
the linear operating range of counter photometers and of 
correcting for the nonlinegrity in a portion of the non- 
linear range. 

Two short chapters by the French authors A. Lalle- 
mand and F. Lenouvel describe, respectively, the charac- 
teristics and use of a 19-stage photomultiplier constructed 
by Lallemand. This multiplier has enough multiplying 
ability so that shot noise can be observed for an unre- 
frigerated cell with a glavanometer. Useful photometry 
has been done with the instrument at the Haute Provence 
Observatory. Certain precautions must be exercised to 
prevent fatigue effects in this multiplier, in which rather 
high current densities can prevail. 

Th. Walraven discusses his developments in the use of 
servomechansims for providing a logarithmic output from 
a photometer. In this way a photometer, with the sacri- 
fice of simplicity, can be made to read directly in magni- 
tude instead of in light units. 

The last chapter by A. E. Whitford is an able and real- 
istic summary of the fundamental principles involved in 
the photometry of faint light. Although the chapter is 
quite properly placed last in view of its intended fune- 
tion, students of photometric techniques may well read 
it first for orientation. 


All chapters contain useful data, equations, circuit 
diagrams, and descriptions of equipment and meth- 
ods, in some cases in considerable detail. The book is 
valuable in that it presents a large variety of methods 
for the perusal of a prospective user, who can give 
consideration to all of them and pick the best for his 
particular application. The book also presents a fine 
bibliography, particularly in the case of Linnell’s 
paper, which gives nearly 600 references. 

There are a few omissions and inconsistencies, as 
might be expected, as a result of assembling papers 
by separate authors. There are also a few mistakes, of 
which one or two are rather unfortunate. Most of the 
flaws are readily recognizable and therefore unimpor- 
tant. A person who would read this book from the 
viewpoint of 20 years ago would be surprised at the 
complexity now shown by techniques once thought to 
be complicated by Whitford’s introduction of the one- 
tube amplifier. 

GeraLp E. Kron 
Lick Observatory 
University of California, Mt. Hamilton 


The Sun. The Solar System, Vol. I. Gerard P. 
Kuiper, Ed. Univ. Chicago Press, Chicago, 1953. 
745 pp. Illus. $12.50. 


For many years, astronomers and other scientists 
interested in solar physics have longed for an up-to- 
date, unified textbook that covered in a systematic way 
the various phases of this growing field of research. 
The Sun, the first of a series of four books on the solar 
system, fills this need in excellent fashion. Nine authors 
contributed to the main sections of the book, and 13 
additional authors contributed to the final chapter, 
Empirical Problems and Equipment. The book was 
written for readers trained in the physical sciences and 
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will be of great value to anyone interested in a com- 
prehensive description of solar phenomena and in a 
thorough review of the theories that have been devel- 
oped to explain them. More particularly, it will be 
greeted enthusiastically by those actively engaged in 
solar and solar-terrestrial research. It certainly will 
immediately become a standard reference textbook for 
this field of scientific investigation. 

The Sun is a praiseworthy book from several stand- 
points. For the most part, the presentation is well organ- 
ized and easy to read. The printing is excellent, and the 
text is liberally illustrated. The authors were careful to 
summarize and give credit to the work of others. The 
book gives extensive and well-chosen references. In gen- 
eral, there is a clear distinction between the observational 
data and the authors’ interpretations of the data. 

Some chapters are especially well done. Particular 
praise should go to Bengt Stromgren’s discussion of the 
problems concerned with the solar interior and to M. 
Minnaert’s chapter on transfer of radiation and the for- 
mation of the spectrum. These are both unusually valu- 
able surveys of the current knowledge and state of re- 
search on these fundamental problems. The chapter on 
solar activity by K. O. Kiepenheuer is thorough, and the 
author has injected many interesting suggestions regard- 
ing the interrelationships among the various phenomena. 

The chapter on solar emission in the radio wavelengths 
by J. L. Pawsey and 8. F. Smerd is the most satisfactory 
summary to date of the observational data in this inter- 
esting new field. T. G. Cowling has surveyed the many 
and varied interpretations of solar phenomena in terms 
of interacting charged particles and magnetic fields. His 
main contribution, aside from the unified review, is his 
criticism of existing theories through order of magnitude 
arguments. For many theories, his arguments appear to 
be fatal. However, the ranges of possible values of the 
parameters, on which all theories of this type depend, 
are so broad that even order of magnitude arguments are 
in some eases inconclusive. 

The chapter on the chromosphere and corona by H. C. 
van de Hulst requires special comment. In the author’s 
own words, ‘‘To study the corona and chromosphere re- 
quires a firm optimism.’’ The author has done a master- 
ful job with a very difficult problem. This is especially 
true of his treatment of the corona. His surveys of the 
chromospheric data and the work of others in interpret- 
ing the data are excellent. Unfortunately, his own interp- 
retation of the data in terms of a ‘‘model’’ chromosphere 
is not convincing. Specifically, he has combined the vari- 
ous data in a very arbitrary manner that obscures some 
of the most basic facts given by these data. He then pro- 
ceeds to derive a ‘‘model’’ chromosphere by a method 
that is based on what seems to us very dubious assump- 
tions. 

We have the feeling that the discussion of the identifi- 
cation of solar lines, in Chapter 4, devotes too much space 
to discussions of elementary laboratory spectroscopy and 
not enough space to the important research problems in 
this field. The general unity of the book is also slightly 
marred by the adoption of a different system of citing 
references in this chapter. 

Chapter 3 contains a few obvious typographical errors 
in both mathematical equations and the text. A statement 
in the section on eclipse problems in Chapter 9 to the 
effect that the chromosphere disappears behind the eclips- 
ing moon in ‘‘3 or 4’’ seconds might more appropriately 
have said ‘‘20 seconds or more,’’ even though it is true 
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that to the naked eye the chromospheric ‘‘flash’’ seems 
to last only 3 or 4 seconds. 

The editor is to be complimented for including the 
valuble chapter on Empirical Problems and Equipment 
and also the tables giving locations and types of obser- 
vations of all solar observatories throughout the world. 


The Sun is obviously of first importance in solar 
research and fills a long-standing need of investigators 
in many fields of study. 

R. Grant ATHAY 
Watrer Orr Roserts 
High Altitude Observatory of Harvard University 
and the University of Colorado 
Boulder, Colorado 


The Elements of Mathematical Analysis, Vols. 1 
and IT, 2nd ed. J. H. Michell and M. H. Belz. Mae- 
millan, London, 1950. 1087 pp. Illus. 


In the preface to the first edition (1937), the au- 
thors said: 


In writing the present book we have tried to make 
it conform to three main conditions. ... (i) The 
book should assume as known only those elements 
of Algebra, Geometry and Trigonometry which are 
taught in the secondary schools to all those pre- 
paring to attend any lectures in Mathematics at a 
university. . . . (ii) The second main condition is 
that the: book should form a practical or working 
text provided with an abundance of illustrative ex- 
amples treated at length and of other examples to 
be solved by the student. ... (iii) The third con- 
dition is that the subject should be expounded on 
the basis of the theory of real numbers, geometrical 
notions being employed only illustratively and not 
as replacing abstract discussions. .. . 


These stipulations and principles apply to the second 
edition also, for the new preface states that, apart 
from corrections and improved modes of expression, 
no other substantial changes have been made. 

The authors have succeeded admirably in meeting 
their aims. With regard to the first condition, it is a 
question, of course, of how well the necessary com- 
prehension and facility in the use of the assumed 
“elements” have been ingrained in the student. If no 
obstacles of inadequate preparation or ability inter- 
fere, the second condition can also be said to have 
been well fulfilled. The illustrative examples have 
been carefully chosen and painstakingly expounded, 
and the student should benefit further by indepen- 
dent work with the equally excellent exercises and 
problems. 

The third condition is fulfilled also in a manner 
consistent with the first one. As an indication of the 
book’s level, the appearance of the Bolzano-Weier- 
strass theorem as early as page 15 may be cited. But, 
in fairness to the authors, it should also be mentioned 
that their preface includes the sentence: 


If, nevertheless, any student finds the first Chapter 
too heavy to read as a whole, he may well be guided 
to postpone the reading of various discussions until 
they are appealed to in the sequel. 


Although mathematical precision is almost always 
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maintained throughout the book, there are a few lapses 
that may be misleading or are lacking in rigor. On page 
6, for instance, it is a bit of a jar to read that ‘‘0/0 
may be any number, or is indeterminate.’’ Also, on page 
95, in connection with a discussion of orders of infini- 
tesimals (which could easily heve been avoided entirely, 
and should have been), one finds the statement that ‘‘an 
infinitesimal of the nth order is ultimately indifinitely 
small compared with one of the (n—1)th or lower order.’’ 

Several topics not customarily seen in similar treatises 
are considered here, such as finite differences, line co- 
ordinates, least squares, and orthogonal functions. An 
interesting feature is the inclusion of epicene and ex- 
poeyelic functions, ‘‘thereby avoiding the introduction 
of complex numbers in the treatment of the elementary 
theory of functions of real variables’’ (p. 443), and 
similarly using these real functions when dealing with 
linear differential equations in Chapter XX. 

Freperic H. MILLER 

Department of Mathematics 
Cooper Union, New York 


Physics 


Scientific Papers Presented to Max Born, Sir Ed- 
ward Appleton et al. Hafner, New York, 1953. 94 
pp. Illus. $2.50. 


This “modest volume of essays,” as it is accurately 
described in the foreword, was prepared last year as 
a tribute to Professor Born upon his retirement at a 
vigorous 70 years from the Tait Chair in the Univer- 
sity of Edinburgh. In 10 brief essays the contributors, 
most of them old friends and colleagues of Born, treat 
a variety of subjects ranging from the ionosphere to 
the theory of algebraic fields. 

The hero of the work appears himself only in the 
lines of a formal bibloigraphy that somehow becomes 
about as interesting as many a scientific paper. Almost 
300 papers by Born and his coworkers are listed, and 
nearly a score of books, two still gaining form in his 
fruitful hands. If, like this reviewer, you owe much to 
Professor Born’s books, to the Restless Universe in its 
charm and depth, to the compendious, Optik, to the 
meaty Atomic Physics, or to any of the others, you 
will be especially struck by this list. But anyone may 
see in the titles a kind of précis of the physies of our 
century. Here are named the elegant early exploita- 
tions of special relativity 40 years back, the complex 
and powerful theory of lattice vibrations, the studies 
on collisions in which that essential first bridge to 
understanding, which we now call the Born approxi- 
mation was built, the adiabatic approximation, still 
the heart of the theory of molecular structure, and 
many more. There are less familiar matters, too, such 
as the boldly nonlinear electrodynamics and the still 
hotly diseussed kinetic theory of liquids. All these are 
a good harvest indeed. 

About 30 years ago Born set one stone which has be- 
come the builders’ chief cornerstone. Hamiltonians and 
wave equations may give way to state vectors and path 
integrals, but the statistical interpretation of the prob- 
ability amplitude remains the foundation of every quan- 
tum theory. It is fitting and proper that four of the 10 
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papers of the present book, papers by Bohm, de Broglie, 
Einstein, and Landé, in three tongues, all address them- 
selves to this general question. Onee again Professor 
Einstein acutely questions the completeness of quantum 
mechanics, because (if L.may peremptorily summarize 
his careful thought) it cannot lead to an unambiguous 
classical limit of specific, and not probabilistic, deserip- 
tion. He dismisses the use of the wave packet, it seems 
to me, too lightly, on the grounds of its finite duration. 
It is interesting indeed that the makers of casual alter- 
natives to quantum theory, Bohm and de Broglie, earn 
from him the same blame because their theories make a 
particle in a well stand still, while classical physics gives 
it a velocity, and the ordinary quantum theory of sta- 
tionary states only a probability ensemble of two pos- 
sible velocity values. Their answers contain much of what 
a quantum mechanician would say in his own defense, 
Landé has a thoughtful paper again emphasizing the 
naturalness of the statistical theories. 

The other papers range from a specialized piece on 
the theory of flame propagation by von Karman and §. 8. 
Penner to a conjectural little note by P. Jordan on fun- 
damental biology. Courant, Schrédinger, and Weyl are 
other contributors whose names serve to remind us again 
how great a debt we all owe to those Géttingen years of 
decades back. Sir Edward Appleton, the one experimenter, 
writes his views on the interaction of the ionosphere with 
the earth’s magnetic field and speaks as the spokesman 
of Edinburgh, which Professor Born has served and 
graced for 17 years. 


As a frontispiece there is a signed photographie 
portrait of Professor Born, elegantly made by a Lon- 
don photographer, whose name, Lotte Meitner-Graf, 
is not without interest for physicists. The fabric of 
the history of physics in our time is closely knit. 

P. Morrison 
Department of Physics, Cornell University 


Thunderstorm Electricity. Horace R. Byers, Ed. 
Univ. Chicago Press, Chicago, 1953. 344 pp. Illus. 
$6.00. 


Thunderstorms are the most spectacular electric 
manifestations of the atmosphere. In 1912, C. T. R. 
Wilson suggested that they acted as the generators 
which maintain an electric charge on the earth in the 
presence of the considerable current conducted by the 
atmosphere. Although this hypothesis has met with 
considerable favor ever since, it is only in the last few 
years that substantial experimental evidence in its 
support has been available. It is, therefore, an ap- 
propriate time to gather together the known facts on 
the electrie behavior of thunderstorms and (to quote 
the editor’s preface) “bring some order out of the 
chaos of facts on thunderstorm electricity.” This was 
the object of a conference held at the University of 
Chieago in April, 1950, and sponsored by the U.S. 
Air Force Cambridge Research Center. This book 
makes available the material presented at that con- 
ference, together with some results obtained since that 
time. 

It thoroughly covers the subject of thunderstorm 
electricity and spreads into many neighboring fields, 
such as cloud thermodynamics, the charging of dust 
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particles, propagation of atmospherics, ice-crystal 
growth, and the more universal aspects of atmos- 
pherie electricity. There is scarcely an experimental 
fact of any importance on the subject that is not 
covered either in the text or through the references. 
Most of the important recent experiments are de- 
seribed in detail, many by those who performed them. 

Most of the book is devoted to field observations 
and laboratory experiments directed toward determin- 
ing the mechanism by which a thundercloud charges 
certain atmospheric particles positively and others 
negatively and separates these to form a positively 
charged upper part and negatively charged base. The 
number of different mechanisms considered and the 
divergence of lines of experiment show that no pro- 
posal has been universally accepted as yet. 

The sixteen chapters have been written by 20 au- 
thors, all specialists in at least one phase of the sub- 
ject. The first two chapters serve to place the subject 
in the perspective of atmospheric electricity as a 
whole. Chapters 3 and 10 describe potential gradient 
and conductivity measurements in relation to thunder- 
storms. Chapters 4 and 5 review the meteorology of 
thunderstorms and the properties of hydrometeors. 
Then follow four chapters principally devoted to 
charging mechanisms that may be of importance to 
the electric phenomena of thunderstorms, and obser- 
vations on the disposition of charges in thunderclouds. 
Chapters 11-13 deal with lightning from the point of 
view of the electrostatic and radiation (that is, “at- 
mospheriecs”) fields it produces, with the following 
chapter devoted to the location of thunderstorms by 
this means. The last two chapters cover the more ap- 
plied fields of the prevention of lightning damage to 
aircraft and power lines. 

One serious omission is the absence of an adequate 
description of the technique and principles involved 
in radar mapping of thunderstorms. Its inclusion 
would have made many of the statements of Chapter 
4 more meaningful to those not familiar with the 
capabilities of this method. 

The book is liberally provided with diagrams and 
photographs, all of high quality. In several diagrams, 
ambiguity is introduced by the crossing of solid lines. 
Misprints are rare, but they have an annoying habit 
of appearing in formulas. In Chapter 2, for example, 
“W” and “w” are used interchangeably for the spe- 
cific resistance. References to diagrams are sometimes 
misleading, for example, the abscissa of Fig. 12 of 
Chapter 7 is described as being on a 3/2 power scale, 
whereas actually both abscissa and ordinate are on 
logarithmic scales. The use of Thunderstorm Elec- 
tricity as a reference book would have been enhanced 
by the addition of an index. ; 

The reader who is looking for a simple and definite 
explanation of the mechanism of charge generation 
in thunderstorms will be disappointed. But when such 
an explanation is forthcoming, its author will doubt- 
less owe a debt of gratitudé to this book. 


W. D. Parkinson 
Department of Physics, Fordham University 
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Dislocations and Plastic Flow in Crystals. A. H. 
Cottrell. Oxford Univ. Press, New York, 1953. 223 
pp. Illus. + plates. $5. 


Dislocations in Crystals. W. T. Read, Jr. MeGraw- 

Hill, New York, 1953. 228 pp. Illus. $5. 

Two excellent books devoted to dislocations have 
now appeared. Fortunately the two complement each 
other nicely. 

In most eases, a wealth of experimental observations 
stimulate the induction of a set of basic principles 
that may be used to give a concise description of the 
entire field of phenomena. Once the basic principles 
are known, one can travel the reverse road and use 
them to deduce the results to be expected in specific 
circumstances. 

Dislocations were invented to provide an under- 
standing of the behavior of crystals during permanent 
deformation. Unfortunately, there are still several 
aspects of the deformation problem that are not under- 
stood. 

Cottrell leads one into the dislocation concept by this 
historical path describing the observed geometric nature 
of the slip process in erystals and showing how the low 
observed shearing strength leads naturally to the type of 
erystal imperfection called a dislocation. Following a 
geometric description of the nature of the lattice distor- 
tions around an edge and a screw dislocation, Cottrell 
describes the elastic stress systems that exist in materials 
containing dislocations. These elastic stresses which ex- 
tend to large distances lead naturally to his discussion 
of the interaction forces between dislocations and the 
interaction force between an impurity atom and a dislo- 
cation. The effects of the periodic lattice structure are 
then considered, and, among other things, partial dislo- 
cations, crystal growth, the Frank-Read dislocation source, 
and the dislocation model of grain boundaries are treated. 

In the remaining two chapters, Cottrell gradually leads 
one from situations that are well understood to cases in 
which even the data are suspect, to say nothing of the 
theories. In the chapter dealing with the yield strength, 
there are certainly various aspects of the theory and of 
its relation to experiment that are well founded. For ex- 
ample, consider Cottrell’s own theory of the upper yield 
stress. By now, this is a beautiful theoretical development 
well checked by experiment. On the other hand, very re- 
cent data by Blewitt and coworkers (published since Cot- 
trell’s book) refute certain aspects of the ideas pre- 
sented concerning slip in solid solutions. Other similar 
cases can be found in the last chapter on work-hardening, 
annealing, and creep. Cottrell himself gives fair warning 
regarding the uncertainties in the last chapter. Some in- 
dividuals might object to a discussion of a field that is 
as yet not well worked out, but actually this is where the 
future fun is to be had. Anyone, but particularly those 
not well versed in the field of dislocations and plastic 
flow, will weleome Cottrell’s well-balanced account of the 
present incompete state of our knowledge concerning the 
mechanical strength of erystals. 

In Dislocations in Crystals, Read to a large extent 
adopts the deductive approach. He introduces the reader 
to the dislocation as a type of flaw in the erystal strue- 
ture. His first seven chapters give principally a clear and 
well-diagramed geometric. exposition of the nature of the 
erystalline disturbance in the vicinity of one or more dis- 
locations, It is true that the concepts of the force on a 
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dislocation and that of the line tension are introduced, 
but the main emphasis is on the geometry. The generation 
of new dislocations by the Frank-Read mechanism is eare- 
fully pictured. Chapter 7 gives a clear and rather com- 
plete discussion of the geometric nature of the particular 
dislocations and stacking faults appropriate for a given 
erystal structure. Thus far in the book practically no 
quantitative experimental observations are mentioned; a 
small number of qualitative observations are used to 
guide the theory. This is in contrast with Cottrell, where 
order of magnitude estimates appear frequently and from 
the beginning. 

Read begins active quantitative calculation in Chapter 
8, which deals with the elastic stresses produced by dis- 
locations and with the associated elastic energy. Chapter 
9 is concerned with the forces acting between dislocations 
and with a qualitative discussion of the anchoring of 
dislocations by impurities. 

The second portion of the book applies the theory to 
two problems in which the theory makes definite predic- 
tions that have been verified by experiment. Read shows 
in the case of the growth of crystals from the vapor or 
from solution that Frank’s dislocation theory (i) pre- 
dicts the observed steps on the growing crystal face and 
(ii) correctly predicts the degree of supersaturation re- 
quired, Read and Shockley’s theory of the grain boundary 
energy fits observations on five or more metals and con- 
tains only one adjustable parameter. In addition, the 
possible motions of a grain boundary are discussed. 


To summarize, Cottrell probably gives a more well- 
balanced picture of the present status than Read. 
Read, by concentrating on partial dislocations, erystal 
growth, and on the grain boundary energy is able to 
give a very thorough, lueid treatment of these fields. 

James 8. KoeHLer 
Department of Physics, University of Illinois 


Radioactive Isotopes. An introduction to their prepa- 
ration, measurement, and use. W. J. Whitehouse 
and J. L. Putnam. Oxford Univ. Press, New York, 
1953, 424 pp. Illus. $10. 


The authors of this book are to be commended for 
presenting a concise and lucid account of the physical 
background—a knowledge of which is helpful to all 
who use radioactive isotopes as research aids. They 
have imposed the requirement that the text deal with 
material sufficiently general to interest an audience of 
widely varying background while avoiding overspe- 
cialization. 

There are 8 chapters. The first three provide a short 
summary of nuclear reactions, modes of nuclear disinte- 
gration, and properties of the radiations encountered in 
using radioactive isotopes. Most of the space is allotted to 
the next three chapters, which deal with production of 
radioactive isotopes and detection, measurement, and 
gross effects of the radiations. These chapters are particu- 
larly well organized. There are two final chapters, one a 
short but well-condensed exposition of applications, and 
the other a general treatment of problems involved in 
manipulation of radioactive material. There are also an 
interesting historical introduction and four appendices 
listing physical constants, isotope masses, thermal neu- 
tron capture cross sections of the elements, and an 
abridged isotope table. Finally, there are name and sub- 
ject indexes. 
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According to the authors’ preface, the preparation of 
this book was begun in 1948. Apparently, it was not fin- 
ished until 1951. Two years more passed before publica- 
tion. Consequently, despite the publication date of 1953, 
the material covered relates.only to work published before 
1951. Both the advantages and disadvantages of this leis- 
urely schedule are apparent. Thus, the format is excep- 
tionally good, and the text shows evidence of careful edit- 
ing. On the other hand, a considerable fraction of the 
material presented seems somewhat transitory for crys- 
tallization in such an excellent (and expensive) format. 


The present volume, together with others in the 
series of textbooks on associated subjects published by 
Oxford, demonstrates that know-how in the applica- 
tion of nuclear physics to all the sciences and to engi- 
neering is as well developed in England as anywhere 
in the world. 

Martin D. Kamen 
The Edward Mallinckrodt Institute of Radiology 
Washington University School of Medicine 


Principles of Transistor Circuits. Richard F. Shea, 
Ed. Wiley, New York; Chapman & Hall, London, 
1953. 535 pp. Illus. $11. 


This book, which represents a cooperative effort of 
the engineering staff of the General Electric Elec- 
tronics Laboratory, surveys the mushrooming field of 
transistor circuits. Any attempt to cover such a rap- 
idly growing subject is bound to be a bit blurred in 
spots and is faced with the problem of obsolescence 
sooner than a text in an established area. In this ease, 
the authors were faced with the additional problem 
of producing a volume that would be of value to both 
students and established engineers. In the interest of 
the later group, analogies between vacuum tube and 
transistor circuits are emphasized wherever possible. 
This point of view restricts discussion of some of the 
very interesting and potentially useful circuits, such 
as those possessing complementary symmetry. On the 
whole, however, this book represents a good summary 
of the state of transistor circuit theory at the time 
of its publication, and it should serve as a useful in- 
traductory volume for some years to come. 


After a brief chapter outlining semiconductor prin- 
ciples, the authors devote five chapters to the transistor, 
as a linear circuit element, which can be completely de- 
scribed by measurements on its external terminate. T 
network small-signal equivalent circuits are derived for 
the grounded emitter, base, and collector configurations 
in Chapter 3; these are applied to the analysis of single 
stage and then multistage amplifiers in Chapters 4 and 
5. The practical problems of maintaining quiescent oper- 
ating points, despite the marked variation of transistor 
characteristics with temperatures, are treated in Chapter 
6 under the heading Bias Stabilization. In this reviewer’s 
eyes, the only weakness of the ‘‘small-signal’’ portion 
of the book is a failure to emphasize some of the other 
very useful equivalent circuits that can be employed. 
This is particularly true in Chapter 9 where the proper- 
ties of transistors at high frequencies are considered. 
The choice of a fixed parameter equivalent circuit, which 
ean best predict the transistor performance at high fre- 
quencies, is an active problem at the present time; it 
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seems desirable, therefore, to maintain a flexibility of 
thinking in this regard, particularly in view of the very 
considerable limitations of the T network equivalent. 

Chapters 10-13 consider small-signal design of high- 
frequency amplifiers and oscillators, This section dis- 
cusses in detail some of the useful coupling schemes for 
band-pass and video amplifiers. The lack of a satisfactory 
high-frequency equivalent cireuit and the importance of 
the ‘‘built-in’’ feedback of a“transistor makes the value 
of some of this analysis questionable. Qualitative results 
can be obtained but little more. The discussion of oscil- 
lators is extremely meager. 

In Chapter 14, the authors do finally point out some 
of the more general approaches to transistor circuits, 
but unfortunately many readers may never be aware of 
this since the material is introduced as an illustration 
of matrix analysis, a completely unnecessary sophisti- 
eation. 

Large-signal analysis of conventional amplifiers is pre- 
sented in Chapter 7, and switching circuits are treated 
in Chapter 19. The power amplifier discussion eoncen- 
trates on the grounded-base configuration, despite the 
equal importance of the grounded-emitter and collector 
configurations. 


Despite the individual points criticized here this 
reviewer feels that Principles of Transistor Circuits 
is, on the whole, a good book. The material presented 
is readable, and it should serve the avowed purpose 
of introducing engineers familiar with vacuum-tube 
cireuits to some of the possibilities and idiosyncrasies 
of transistor circuits. 

B. MACNEE 
Department of Electrical Engineering 
University of Michigan 


Chemistry and Biochemistry 


Present Problems in Nutrition Research (in Ger- 
man, English, and French.) Experientia, suppl. I. 
Proceedings of the symposium held in Basel, Sept. 
1-4, 1952, under the auspices of the International 
Union of Nutrition Sciences. F. Verzér, Ed. Verlag 
Birkhauser, Basel-Stuttgart, 1953. 312 pp. Illus. 
Sw. fr. 32. 


Nutrition is unique among scientific disciplines for 
its catholicity. In its study of the requirements, di- 
gestion, utilization, and metabolic fate of essential 
and nonessential nutrients, it coincides with much of 
biochemistry and physiology and touches some parts 
of microbiology. In its quantitative aspects, it can be 
superimposed upon bioenergetics and with some as- 
pects of environmental physiology. Because of its im- 
plications in nutritional, as well as degenerative, dis- 
eases and its relation to the problem of resistance to 
infection, it is of growing importance in medieine 
and public health. It is an essential basis of animal 
husbandry. Because nutrients must be translated into 
foodstuffs, tood chemistry is an integral part of the 
science of nutrition. Because, in turn, these foodstuffs 
must be produced, procured, economically available, 
palatable, and acceptable, the nutritionist must pos- 
sess some degree of familiarity with agriculture, can- 
ning, milling, and refrigeration techniques, and with 
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the branches of economies dealing with the production 
and distribution of foodstuffs as well as with the buy- 
ing power of consumers. He must know something 
of the statistical methods used in population studies, 
be acquainted with known facts on the psychology of 
taste, and recognize social and religious tradition de- 
termining food habits as well as legal practices gov- 
erning enrichment and addition of chemicals to foods. 
Truly, the nutritionist can apply to himself the verse 
of Terence: Humani nihil a me alienum puto. 


This universality is strikingly reflected in the volume 
summarizing the proceedings of the Symposium on Pres- 
ent Problems in Nutrition Research that was held in 
Basel. This book, ably edited by F. Verzdr, presents some 
20 talks given by well-known European nutritionists as 
well as the discussions that followed each talk. Partieu- 
larly outstanding, in the opinion of this reviewer, were 
the presentations of Tremoliéres (Surveys of Food Atti- 
tudes and Habits) ; Cuthbertson (Microbiology of Diges- 
tion); Bigwood (Free and Combined Amino Acids in 
Foodstuffs); Karl Thomas (Utilization of Synthetic 
Fats); Abramson (Chemicals in Foods and Their Con- 
trol by Health Authorities); Dam (Vitamin E as an 
Antioxidant) ; Folley (Practical Possibilities of Use of 
Hormones in Nutrition); Beznak (Relation of Dietary 
Fat to Work and Growth); and Demole and Cremer 
(Present-day knowledge of Dietary Role of Fluorine and 
Other Minerals). W. R. Aykroyd, the director of the 
Nutrition Division of the Food and Agriculture Organ- 
ization, gave a lucid and comprehensive review of the 
nutrition work of FAO. A. G. van Veen, also of FAO, dis- 
cussed the question of satisfactory protein sources for 
supplementary child-feeding programs, a point of great 
importance now that Kwashiorkor (protein deficiency 
syndrome) is emerging as the most urgent world-wide 
nutrition problem. 


The book, attractively printed, represents an ex- 
cellent cross section of present-day problems and is 
a valuable addition to the nutritionist’s library. 


JEAN MAYER 
Department of Nutrition 
Harvard School of Public Health, Boston 


A Simple Guide to Modern Valency Theory. G. 1. 
Brown. Longmans, Green, London—New York, 1953. 
174 pp. Illus. $2.50. 


Although this book was originally written by a 
master at Eton for use in English public (that is, pri- 
vate) schools by “advanced sixth form pupils,” many 
chemistry students in this country, both undergraduate 
and graduate, as well as older chemists who wish to 
keep abreast of modern developments will find this 
slim volume of great usefulness. In a simple, mainly 
qualitative manner and with a minimum of mathe- 
maties, the author has presented a clear and concise 
account of modern valency theory. 


A short historical introduction, tracing the develop- 
ment of the concept of valency from Berzelius and Dumas 
to the present, is followed by an outline of atomic struc- 
ture, including a simply written but excellent chapter on 
the arrangement of extranuclear electrons. This is suc- 
ceeded by a discussion of electrovalent, covalent, and 
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dative bonds, a detailed treatment taking up approxi- 
mately half the book. Following this is a brief account 
of the experimental methods that support the theoretical 
development, simple discussions of resonance and hydro- 
gen bonding, and finally a short chapter on molecular 
orbitals. 


This book will serve as a much-needed bridge be- 
tween the treatment of valency as it is now covered 
in undergraduate chemistry textbooks and the de- 
tailed, highly mathematical presentation in advanced 
works devoted entirely to the subject. As such, it is a 
real contribution to a more complete understanding 
of chemistry. 

L. H. Fartnnour 
Department of Chemistry, Columbia University 


Chemistry of the Lanthanons. R. C. Vickery. Aca- 
demie Press, New York; Butterworths, London, 
1953. 296 pp. Illus. $6. 


Here, from the land of the leaping kangaroo and 
the fragrant eucalyptus, comes a worth-while book on 
the increasingly important rare earths, albeit under a 
banner carrying the somewhat lofty inscription “lan- 
thanons.” This new designation, proposed by J. K. 
Marsh, of England, is used in place of the traditional 
“rare earths,” La to Lu, on the grounds that such ele- 
ments are neither rare nor found only on our own 
spinning globe. Without wishing to stem progress or 
to thwart those eminent chemists who deem another 
more enchanting name to be desirable, this reviewer 
respectfully submits, in the interests of humble rea- 
son, that lanthanon comes from a Greek word mean- 
ing escape notice. Aside from this, lanthanon, as the 
author uses it, almost implies that the lanthanum in 
Australia has mystical pseudosealer tentacles that 
keep it in constant touch with other rare earths in 
Brazil, Madagascar, India, Idaho, and elsewhere. But 
we are not here to curse a new name and the learned 
gentlemen who propose it, but rather to describe and 
praise the author’s book. 

To begin with, there is a fascinating chapter on the 
history associated with the discovery and separation of 
the rare earths. Both here and abroad, many of the noted 
chemists of the past, and in our own times, have had a 
hand in the often tedious work of discovery and isolation 
of these curious elements. Oddly enough, the uncertainty 
regarding their total number, and the effort spent on 
them, revolved for many years about the mistaken notion 
that each light absorption band indicated one element, 
‘fone band—one element’’; an erroneous theory can 
sometimes be more fruitful than a correct one. During 
the last 15 decades or so, there were acrid disputes, evi- 
dences of coercion, and even sealed packets containing 
unrevealed information; there is an old south-of-the- 
border air about it all, and one finds it easy to imagine 
Mosander working feverishly, while Berzelius presses an 
unrelenting pistol to his back. Tantaene animis caelesti- 
bus irae? 

The second chapter deals with the composition and 
occurrence of various minerals that contain the rare-earth 
elements., (Bastnasite is practically ignored.) Here one 
finds very informative graphs showing atomic abundances 
and mineral compositions. Stony meteorites and the sun 
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contain several of the strange elements. Chapters 3 and 4 
describe the principal experimental and theoretical stud- 
ies of a physical nature made by chemists as well as by 
distinguished physicists. Valence states, magnetic prop- 
erties, absorption and emjssion spectra, isotopic constitu- 
tion, and electronic states are discussed briefly but still 
with enough detail to set the beginner, the amateur, and 
the professional on the right course. We are now up to 
page 64, 

Then come several chapters on the many separation 
procedures, analytic methods, chemical properties of in- 
dividual compounds when known, and on practical appli- 
cations. These are matters close to a’ real chemist’s heart, 
and, considering the wide variety of separation methods 
and techniques, each with its one or more virtues, the 
author does well in his presentation. Vickery himself has 
made important contributions to this field of endeavor, 
a field requiring patience, skill, and a stout heart. Sepa- 
ration techniques are undergoing constant improvement, 
and, perhaps even unbeknown to the author, it is now 
possible to purchase several high-purity rare-earth oxides 
at moderate prices; or, if one will sign enough papers, 
he may be favored by the loan of gram samples of the 
less abundant earths of an amaizingly high purity. 

In an appendix, yttrium is advanced to membership in 
the rare-earth family, without protest or veto. 


By and large the book is well and clearly written 
and contains numerous useful and up-to-date tables, 
charts, and references. If the author lapses at times 
into the unnecessary use of words of Latin and Greek 
origin, he is quickly forgiven when he presents in a 
straightforward and unaffected way difficult or ob- 
secure points of fact and theory. All this is highly re- 
freshing. For we in the United States, although en- 
dowed with almost countless material blessings, show 
signs of regarding secrecy and evasiveness as a re- 
ligion, a religion whose pagan rites are celebrated in 
a gold-encrusted temple furnished with an altar in 
which are locked samples of unmentionable isotopes; 
and at the altar stands, forever mute, a man who 
presses to his lips a-<doeument stamped in crimson 
with the now familiar warning. There one finds no 
Book, no Candle, no Bell, no Choir; only the ever 
mute figure at his pentagram-bedecked altar, unmoved 
by prayer, by reason, by errors, or even by the exas- 
perated and raffish exclamations of another Trinculo. 

Don M. Yost 
Gates and Crellin Laboratories of Chemistry 
California Institute of Technology 


The Proteins, Vol. I, Parts A and B. Hans Neurath 
and Kenneth Bailey, Eds. Academic Press, New 
York, 1953. Vol. I, Pt. A: 548 pp., Illus., $12.; 
Pt. B: 567 pp., Illus., $13. 


In the words of the editors, the purpose of this 
treatise is “to present a comprehensive, integrated 
account of the chemical, physical, and biological prop- 
erties of the proteins.” The present volume will be 
followed by a second one also to consist of two parts. 
Volume I deals with methods and with general prop- 
erties of proteins as a class. Volume II will consider 
specific proteins, grouped according to their occurence 
or their functional similarity. 
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In recent years, the development of new tools of 
investigation has given tremendous impetus to re- 
search into the chemical composition and physical 
characteristics of the proteins. The task of providing 
a comprehensive account of recent progess is an im- 
posing one. The editors have been fortunate in having 
the assistance of a group of 12 very able and active 
workers in the field. The joint efforts of the editors 
and contributors have produced a volume that is broad 
in scope and authoritative in its treatment. 


In the opening chapter, J. F. Taylor presents a very 
comprehensive survey of methods available for the puri- 
fication of proteins. The usefulness of the chapter is fur- 
ther increased by the inclusion of references to detailed 
isolation procedures for several hundred proteins. P. Des- 
nuelle reviews the chemistry of amino acids and peptides. 
The description of specific group reactions is followed 
by an extensive discussion of hydrolysis of the peptide 
bond and the application of these methods to the de- 
termination of amino-acid sequences in proteins. A de- 
sirable note of caution in the interpretation of results 
is included. A general description, by G. R. Tristram, of 
methods for the determination of the amino-acid com- 
position of proteins precedes an assessment of the spe- 
cificity and accuracy of the various available techniques. 
Diseussion follows concerning the somewhat disappoint- 
ing results of studies that have attempted to correlate 
amino-acid composition with physical -and_ biological 
properties. Barbara Low presents extensive x-ray inves- 
tigations of the structure and configuration of amino 
acids, peptides, and proteins. Readers who are unfamil- 
iar with x-ray techniques may not wish to follow her de- 
tailed description of erystallographic studies. They will 
find her general discussion of fibrous and corpuscular 
proteins, the section on the structure of amino acids and 
peptides, and the description of helical and nonhelical 
configurations to be of particular interest. Doty and 
Geiduschek, writing on the optical properties of proteins, 
inelude sections on photochemistry, ultraviolet and infra- 
red spectroscopy, and the physical phenomena associated 
with nonabsorptive interactions with visible light. In a 
chapter on electrochemical properties, R. A. Alberty re- 
views the fundamental aspects of electrophoresis and of 
ionization of proteins and amino acids. 

In volume I, Part B, J. T. Edsall examines the appli- 
eation of a wide variety of physical methods to the de- 
termination of the size, shape, and degree of hydration 
of protein molecules. Recent progress in the rapidly de- 
veloping field of protein interactions is treated by Irving 
Klotz. Denaturation and the chemical modification of 
proteins are considered in chapters by F. W. Putnam. 
His second chapter, and R. R. Porter’s chapter on chem- 
ical structure and biological activity, will particularly 
interest those workers who seek, in studies of protein 
structure, a solution to the puzzling problems of biologi- 
eal function. 


The contributing authors have provided a broad 
background of fundamental theory in their fields of 
specialization and an up-to-date account of the scope 
and usefulness of current research. The applications 
of newly developed techniques have been stressed. 
Skillful editorial direction has minimized the overlap 
in coverage of related topics, and adequate cross ref- 
erences enable the reader to turn quickly to additional 
material in other chapters. The usefulness of the 
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volume is greatly inereased by the inelusion, in each 
chapter, of extensive references to the original liter- 
ature. Excellent author and subject indexes at the end 
of Part B contribute further to the utility of this 
treatise. 

Joun I, Wuire 
Department of Physiology 
School of Medicine, University of Maryland 
Baltimore 


Synthetic Methods of Organic Chemistry: An An- 
nual Survey, Vol. 6. W. Theilheimer. 8. Karger, 
Basel, 1952. (U.S. distr.: Interscience, New York.) 
401 pp. $12.90. 


The sixth volume in the series that annually surveys 
new methods and improvements of known methods 
for the synthesis of organic compounds utilizes pub- 
lications which appeared in the years 1949-50 with 
some references from 1951. As in the previous vol- 
umes, the author has considered largely the papers 
concerned with syntheses, which cannot be easily dis- 
cerned from the indexes of the various abstracting 
journals, 


Extending the system started by Weygand, the reac- 
tions are classified on a purely formal basis, such as the 
formation of an —O—H, S—H, N—N— bond, rearrange- 
ment, elimination and so forth. The author has thereby 
avoided the usage of names of reactions with which the 
organic chemist would be quite familiar. However, the 
clear description of the various symbols and abbreviations 
used to indicate the types of reactions enables the reader 
to become quickly acquainted with this system of classi- 
fication. 

A total of 911 abstracts appear in this volume. Most 
entries are accompanied by equations, followed by a short 
description of the synthetic method involved, the yields, 
and the literature source. This arrangement makes pos- 
sible the rapid evaluation of a synthetic method. 


It is hoped that the author will continue in this task 
of calling attention to the important contributions 
from the current literature regarding the syntheses of 
organic compounds. 

Henry Fever 
Department of Chemistry, Purdue University 


Principles of Polymer Chemistry. Paul J. Flory. 
Cornell Univ. Press, Ithaca, New York, 1953. 688 
pp. Illus. $8.50. 


Considerable work has been done on the chemistry 
of polymers in recent years, and a very extensive lit- 
erature has accumulated on the subject. One welcomes, 
therefore, any work that serves to condense, select, 
and generally reorganize the thoughts and develop- 
ments in this great field of study. Paul J. Flory has 
done an admirable job in preparing his book on 
Principles of Polymer Chemistry, a task initiated 
while he held the George Fisher Baker Nonresident 
Lectureship in Chemistry at Cornell University in 
1948. 

Flory effectively points out that rapid progress in 
polymer chemistry did not begin until the concept of 
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macromolecules was accepted. For a long time, poly- 
mers were regarded as aggregates held together by 
unidentified forces of various kinds, and the idea that 
a polymeric material was made up of large molecules 
held together by the same kinds of valence bonds that 
exist in ordinary low-molecular-weight compounds did 
not receive early recognition. As soon as it was real- 
ized that the only essential difference between poly- 
merie and ordinary molecules is size, rapid progress 
was made toward understanding the preparation and 
behavior of polymeric systems. 


After an interesting historical background followed 
by definitions, Flory proceeds to tell how polymers are 
made, either through condensation or vinyl addition. His 
discussion includes a thorough treatment of the kinetics 
of condensation, free radical and ionic polymerizations. 
The author then turns to the important question of struc- 
ture, the determination of molecular weights, the char- 
acteristics of nonlinear polymers, and the theory of gel- 
ation. The latter part of the book is concerned with chain 
configurations, the thermodynamics of rubber-like elas- 
ticity and polymer solutions, and, finally, the fractional 
properties of macromolecules which are important for 
understanding solution viscosities and diffusion. The book 
naturally reflects those topics in which the author has 
been most interested. However, since Flory’s own research 
contributions and interests have been so extensive, the 
coverage of the book is very broad. In this connection, 
it should be mentioned that there is little reference to 
proteins, a subject of particular importance to those 
leaning toward biochemistry. 


The latter part of Flory’s book will be especially 
useftl to physical chemists who should welcome his 
excellent summaries of the theories and properties of 
polymer solutions; the earlier portions should be use- 
ful to organic and physical chemists alike. On the 
whole, this reviewer was highly pleased with the book 
and can recommend it without reservation to anyone 
interested in the principles of preparing and charac- 
terizing polymeric systems. 

Frepertc T, WALL 
Department of Chemistry and 

Chemical Engineering 

University of Illinois 


The Screen Projection of Chemical Experiments. 
E. J. Hartung. Melbourne Univ. Press, Melbourne, 
Australia; Cambridge Univ. Press, New York, 1953. 
291 pp. Illus. + plates. $4.75. 


We have come to expect scholarly monographs from 
our English friends, and this volume is true to tradi- 
tion. It is full of new ideas for making lecture demon- 
strations more visible: 5-ft test tubes, gas bubbles a 
foot in diameter, 3-ft cathodes. The first 100 pages 
discuss projection equipment; the last 200 pages de- 
seribe 250 projection demonstrations. An experimen- 
tal index and a general index conclude the book. Fig- 
ures and plates are excellent. 

I prefer a practical to the pedantic approach for the 
first 100 pages. For example, a half-page reference to 
the Polaroid Corporation kit for projection of experi- 
ments with polarized light would be better than the dis- 
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cussion (pp. 34-49) of this subject. Or a five-page evalu- 
ation of commercial projectors, & la Consumers Research, 
would help the teacher far more than the 31 pages on 
principles of optics in projection and the 41 pages on 
equipment. May the author who, in this book, has demon- 
strated such complete confpfetence in his field, spend some 
months on a traveling fellowship in the United States, 
Great Britain, and Germany evaluating commercial equip- 
ment and add this material as a new chapter in the 
second edition. 

The scope of the demonstrations in the last 200 pages 
is best judged by citing a few. Experiment 8, Shadow 
projection of gases of different densities streaming into 
air; 15, Water in a dilatometer contracting upon cooling 
to 4°C, but expanding below that; 24, C.T. and C.P. of 
ether; 32, Thermal expansion of wire; 41, Speed of erys- 
tallization of some organic compounds; 46, Dimorphism 
of red-yellow HglI.; 51, Efflorescence of CuSO,5H,0; 
56, Isomorphous growth of NaNO, on calcite; 69, Optical 
activity of crystals; 70-95, Solubility experiments; 100, 
Color changes with Ag.S,0,; 107, Crystals of K,Cr,0, 
oxidizing FeSO,; 114, Solid particles in a candle flame; 
147-8, Formation of osmotic cells of copper ferrocy- 
anide and of silicates; 152, Migration of ions; 156, 
Swelling of a Pd electrode upon absorbing hydrogen; 
161, Na formed by electrolysis; 162, Formation of am- 
monium amalgam; 182-215, Surface phenomena; 219, 
Formation of colloidal gold; 235, Development of the 
latent image; and 246, Line spectra of metals. 

This is not the death knell of the conventional lee- 
ture demonstration—small classes will still prefer most 
of their experiments firsthand, not projected. But this 
will go a long way to help the teacher in large classes, 
particularly Messrs. Zabrisky and Zimmerman in the 
back row. 

Houpert N. 
Frick Chemical Laboratory 
Princeton University 


Biology and Biophysics 
Plant Growth Substances. L. J. Audus. Leonard Hill, 


London; Interscience, New York, 1953. 465 pp. 
Illus. + plates. $6.50. 


This volume by Professor Audus, of Bedford Col- 
lege, University of London, is an important new sum- 
mary of our knowledge of the chemistry and physiol- 
ogy of plant growth. He has undertaken to bring up 
to date the subject first reviewed by F. W. Went and 
K. V. Thimann in their classical Phytohormones and 
by P. Boysen-Jensen in Growth Hormones in Plants 
nearly 20 years ago. In the interim, our understand- 
ing of the chemical mechanisms used by plants to con- 
trol and integrate their growth has increased consider- 
ably. 

A development of equal importance in this 20-year 
period has been, however, the application of our 
knowledge to agriculture. The manufacture of syn- 
thetic plant growth substances has become an indus- 
try; the application of plant growth substances has 
become an agricultural practice; and the study of 
plant growth substances has spread from the acad- 
demic cloister to the industrial laboratory. We know 
how to supervise the development of the plant by sup- 
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plying it with appropriate chemicals at timely inter- 
vals. In this way, we may retard or hasten the fall of 
leaves or fruits, we may cause the formation of new 
roots or buds, we may encourage or suppress the de- 
velopment of flowers and induce the set of fruits under 
conditions where fruits might otherwise be absent. We 
may even, if we desire, treat a mixture of plants, a 
plant community, in such a’ way as to remove species 
that we do not want and, therefore, call weeds without 
doing violence to the species that we do want, the crop. 

The Audus book reflects this new direction of inter- 
est. The subject of plant growth substances is devel- 
oped applicationwise. We discuss, for each applica- 
tion, the background of available physiological and 
chemical lore is given. The discussion then proceeds to 
matters such as methods of supplying the appropriate 
chemical, dosages, spreaders, duration of effects, in- 
fluence of climate on the response, suitability for indi- 
vidual crops, and so forth. The author has, in fact, 
taken some pains to assure that biologist, horticultural- 
ist, agricultural chemist, and even (he says) the gar- 
dener will each find something of interest and value in 
Plant Growth Substances. 


We recognize a very considerable number of plant 
growth substances, each concerned with regulation of a 
specific aspect or aspects of plant growth (ch. 13). The 
bulk of our information and the bulk of this book con- 
cerns, however, just one group of hormones, the auxins. 
The auxin is produced, characteristically, in apical buds 
and other apices and is transported downward through 
the stem, where it is used in the control of the cell elon- 
gation process. Chapter 2 describes the basic experiments 
on which the auxin concept is based. The chemical identi- 
fication of the native auxin of plants, a matter with which 
we have been concerned for more than 20 years, is dis- 
cussed in Chapter 3. Audus concludes that much evidence 
suggests that indoleacetic acid is the native auxin of 
plants. The investigations of Haagen-Smit and Went in 
1935 revealed that certian synthetic nonnative compounds 
related in structure to indoleacetic acid are able to re- 
place the latter in its plant function. This is true, for 
example, of naphthalene acetic acid and of 2,4-dichlor- 
phenoxy acetic acid, and it is upon these compounds 
rather than indoleacetic acid itself that agricultural ap- 
plications have been based. Chapter 3 includes a full sur- 
vey of the enormous amount of work that has been done 
in recent years on the relation of chemical structure to 
physiological activity of these synthetic auxins. 

Although the auxins were first recognized and are still 
to be thought of primarily as agents that control cell 
enlargement, they also exert a great variety of other (and 
possibly secondary) effects on a variety of plant tissues. 
Chapters 4 through 12 are concerned with these varied 
responses of the plant to auxin. Effects on root and seed- 
ling growth, on rooting of cuttings, on cambial activity, 
on fruit development, on inhibition of lateral buds, on 
the herbicidal activity of auxins in high concentration, 
on inhibition of leaf and fruit drop, and on flowering are 
considered in turn. These chapters, as indicated in a fore- 
going paragraph, contain not only a summary of scien- 
tifie background but also a wealth of detail on agricul- 
tural applicability and procedure. Brief chapters on the 
growth substances of roots (thiamine, pyridoxine, and 
niacin) and other organs, on naturally occurring plant- 
growth inhibitors (such as the inhibitors or seed germi- 
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nation contained in fruits), and on the biochemistry of 
growth substances in the soil complete the book. 


It is a difficult matter for the author of a summary 
such as this book to regiment the wealth of available 
detail into any strict and orderly array of general 
principles. Audus has chosen, in general, to bring to- 
gether the pertinent facts and to eschew any vigorous 
attempt at systematization, which is then left in a 
large measure to the reader himself. This is a book 
that will be useful to a wide range of readers just 
because of the wealth of matter assembled in it. 

JAMES BONNER 
Kerckhoff Biological Laboratories 
California Institute of Technology 


Catalogue of Fossil Cirripedia in the Department 
of Geology (British Museum), Vol. III: Tertiary. 
Thomas Henry Withers. British Museum (Natural 
History), London, 1953. 396 pp. Illus. + plates. 
£4 10s. 


This catalog is the first comprehensive review of the 
fossil cirripedes since Darwin’s monographs of 1851 
and, in addition, is a major contribution to the study 
of paleozoology. This volume on the Tertiary cir- 
ripedes completes the catalog of the known fossil 
cirripedes with the exception of the Balanamorpha. 
(The Triassic and Jurassic cirripedes were dealt with 
in Vol. I, published in 1928, and the Cretaceous in 
Vol. II, published in 1935.) 

The present work, which includes all the known 
Tertiary stalked cirripedes of the world, is an out- 
standing monograph. The author reexamined most of 
the type and figured specimens and studied many of 
the earlier collections as well—some 7100 specimens, 
of which 5650 are in the collection of the British 
Museum. Ninety-three species and varieties of Ter- 
tiary cirripedes, distributed among 15 genera and sub- 
genera, are now known, as contrasted with the four 
Tertiary species known to Darwin. In the present 
volume, one new genus and 38 new species and va- 
rieties are described. In addition, the geologic and 
geographic ranges of both genera and species have 
been considerably extended and, equally important 
for the knowledge of this group, many species known 
heretofore by only one or more valves are now known 
by all the valves. 

Terminology, ontogeny, and classification, dealt with 
fully in the first and second volumes, are treated only 
briefly in this volume. The phylogeny of the cirripedes, 
also covered in the previous volumes, has been ampli- 
fied here. The reduction in number of valves and the 
change in position of the umbo owing to upward 
growth of the valves are fully diseussed and illus- 
trated, and some information on decalcification of the 
valves is added. 

The chapter on the distribution of the Tertiary 
cirripedes includes a general discussion of the geo- 
logie formations, a list of species arranged geograph- 
ically, a stratigraphic survey of marine Tertiary beds, 
and a review of the fauna. The liberal use of tables 
and summaries in this chapter makes the comprehen- 
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sive information more readily available to those inter- 
ested in the subject. 

The largest chapter in the book (pp. 99-352) is 
that covering the systematic descriptions of the sub- 
orders Lepadomorpha and Brachylepadomorpha. In 
addition to a concise diagnosis of each family, genus, 
subgenus, and species of Tertiary cirripedes, system- 
atic discussions of each genus and many species are 
included. Here is correlated all the previously pub- 
lished information on these genera or species with 
new information elucidating their geologic and geo- 
graphic relationships. The illustrations for each spe- 
cies add to the value of this chapter as well as to the 
concluding chapter on the noncirripede or doubtful 
species. 

A complete bibliography and well arranged index 
complete the volume. The author is to be highly com- 
mended for this excellent contribution to our knowl- 
edge of barnacles. 

Dora Priavtx Henry 
Department of Oceanography 
University of Washington 


Primates: Comparative Anatomy and Taxonomy, 
Vol. 1: Strepsirbini. W. C. Osman Hill. University 
Press, Edinburgh; Interscience, New York, 1953. 
798 pp. Illus. + plates. $12.50. 


The primates have attracted more attention than 
any other group of animals, and in consequence the 
literature dealing with them—excellent, competent, 
and bad—has reached enormous proportions. The last 
good general summary of the order is 60 years old, 
and the only attempt at a partial synthesis published 
in the interim, that by Elliott in 1913, is almost as 
much a hindrance as a help. A situation such as this 
is quite enough to discourage almost anyone from 
undertaking a general compendium, and Dr. Hill must 
be congratulated on his courage in making the at- 
tempt. He has strived to give a broad survey. Al- 
though the subtitle reads Comparative Anatomy and 
Taxonomy, the treatment also extends to what is 
known about development and behavior. Distribution 
in time, as well as in space, is considered, a generous 
amount of text being devoted to extinct forms. 


Following Pocock, Hill divides the primates into two 
‘‘grades,’’ the Strepsirhini and the Haplorhini. The 
former, the subject of this volume, comprises the lemu- 
roids, including the extinct European and North Ameri- 
can families usually grouped with them, and the lorisoids, 
both regarded as suborders. His treatment of this assem- 
blage is prefaced by a short general discussion of the 
anatomy, reproduction and development, distribution, tax- 
onomy and phylogeny of the order as a whole. This is 
followed by a more extended summary of these features 
in strepsirhines, The same general plan is adopted for the 
suborders, families, genera, and even species, which in- 
evitably entails a certain amount of repetition. Subspecies 
are treated quite fully, but in small type, ‘‘so as to avoid 
embarrassment to the seeker after purely general or mor- 
phological information, ’’ 

A number of keys are provided, and there are many 
attractively executed distribution maps. The majority of 
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the plates illustrate mounted skeletons and captive speci- 
mens or mounted skins, and many of the figures are de- 
voted to external characters, particularly the genitalia. 
The index is adequate, a very important feature in a work 
of this nature. The date of publication is 1953, but it is 
evident from the bibliography that the manuscript must 
have been completed early in 1948, a point that users of 
the volume should keep in mind. 

It is open to question whether Pocock’s classification 
of the primates is the best of several alternatives. It is 
true that in other orders the presence or absence of a 
rhinarium, the key character separating strepsirhines and 
haplorhines, is remarkably constant,. but it still does not 
necessarily follow that the earliest tarsioids lacked one, 
The various other features that Tarsius has in common 
with higher primates, which occur in a matrix, so to speak, 
of lower primate characters, may well have been inde- 
pendently acquired. In fact, to the reviewer at least, it 
would seem that the old threefold division into Prosimii 
(ineluding tarsioids), Platyrrhini, and Catarrhini accords 
rather better with what is known of the history of the 
order. Hill excludes the tupaioids from the primates, a step 
for which a good case can be made, and does not discuss 
them at all. This omission is a pity, because regardless 
of the taxonomic position assigned them, in part merely 
a matter of definition, there is little or no room for doubt 
that of all living mammals they are the closest to the 
primates. As such, some consideration of them is highly 
desirable in any comprehensive work devoted to the order. 
Their inclusion would not have greatly increased the mag- 
nitude of the formidable task the author set himself. 

Discrepancies occur in various parts of the work. For 
example, on page 11 it is reported that no certainty exists 
on whether the metadiscoidal or the deciduate and hemi- 
chorial type of placentation is primitive for the order, 
whereas page 92 informs us that conditions in Galagoides 
settle this question in favor of the metadiscoidal. Num- 
erous characters are given as diagnostic of lorisoids as 
opposed to lemuroids (p. 105), but later on (p. 318 ff.) 
we learn that a number of these are also present in the 
cheirogaleine lemuroids. It is unreasonable to expect the 
author to be equally well versed in all the fields he has 
attempted to cover, but some errors or misinterpretations 
of fact in paleontology; the field that may be least famil- 
iar to most of those who will use the volume, must be 
pointed out. Eocene primates are not unknown in Asia 
(p. 19); they are present in the Late Eocene of Burma. 
The table showing Tertiary chronology (p. 21) is long 
out of date with regard to North America. It is true that 
primates do not appear in Europe until the Late Paleo- 
cene and ‘‘even then they are represented solely by ple- 
siadapids (p. 19),’’ but this does not mean that a varied 
fauna did not exist there during that time. The facts are 
that in Europe no Early and Middle Paleocene mamma- 
lian faunas are known, and knowledge of Late Paleocene 
mammals is based essentially on material from a single 
horizon. If our knowledge of the Paleocene in North 
America were similarly restricted, it is quite likely that 
only Plesiadapis would be known here too. 

The more ground covered by a work, the more, of 
course, a reviewer can find to carp about. The im- 
portant question is always: how useful will the work 
be? To this it may be confidently replied that the 
situation with Hill handy on the shelf is infinitely bet- 
ter than before, and this is surely praise enough. 

BryYAN PATTERSON 
Chicago Natural History Museum 
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The Polyporaceae of the United States, Alaska and 


Canada. Lee Oras Overholts; prepared for publi- 
cation by Josiah L. Lowe. Univ. Michigan Press, 
Ann Arbor; Oxford Univ. Press, London, 1953. 
466 pp. + 132 plates. $7.50. 


Those who knew the author will not be surprised at 
the substantial excellence of his achievement. About 
40 years ago, he familiarized himself with polypore 
anatomy and basic techniques. Twenty years ago, the 
author published diagnostic keys which, being criti- 
cally used, were perfected for this book. 


In his introduction, Overholts recognizes basic work of 
such Americans as Lloyd, Murrill, Schweinitz, Peck, and 
others, and Europeans including Patouillard and Romell. 
The author concludes this chapter with a discussion of 
the early history of the Polyporaceae, generic segregates, 
morphology, anatomy of the hymenium, economic impor- 
tance of the family, wood decay, his concept of parasitism 
as it pertians to tree-invading polypores, and pure cul- 
tures in taxonomy. Finally, the author presents a taxo- 
nomic account of all known species of pileate Polypora- 
ceae of North America north of Mexico and southern 
Florida. Most students will be pleased that Overholts has 
held to his conservative generic concepts. 

Of the 466 pages of text, some 75 pages are devoted 
to keys, notes, and descriptions of 40 species of the genus 
Fomes; 266 pages are given to 162 species of Polyporus. 
In all, eight genera are appropriately treated. 

Nomenclature employed follows the International Code. 
Technical descriptions, based on examination of number- 
less specimens, are well drawn and, so far as checked, 
bear a practical relationship to the diagnostic key. Habi- 
tat notes are also based on the examination of many 
specimens collected widely over the continent. Geographic 
distribution is presented through a listing of the names 
of states from which the author has examined collections. 
Carefully selected illustrations published by others are 
cited. The text is followed by a bibliography of 238 titles, 
valuable in that it lists important European, as well as 
American, publications. 

Of the illustrative plates 124 are halftone plates bear- 
ing 675 figures. Gross structural details are clear, and it 
appears that good judgment was exercised in the selection 
of the photographs. Five plates carry line drawings pre- 
pared to show the chief characters of the hymenium for 


scores of species. The volume closes with an adequate. 


glossary and index. 


As many of Dr. Overholts’ friends well know, he 
passed away in 1946, before the manuscript was com- 
pleted. It was then that Dr. Frank D. Kern, a col- 
league of Overholts, prevailed on Josiah L. Lowe, of 
Syracuse University, to assume the burden of prepar- 
ing the manuscript for publication. Little imagination 
is required to appreciate the complexity of such a task. 

For reasons of health, Overholts had not incor- 
porated some 30 species and varieties that have been 
deseribed since 1938, most of them by W. A. Murrill. 
Dr. Lowe, in preparing the final manuscript, included 
such species in their appropriate places as Omitted 
Species. In completing this task, Dr. Lowe proved 
himself worthy of a difficult assignment and gained 
the everlasting gratitude of science. Finally, the Uni- 
versity of Michigan Press in publishing the manual 
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has maintained its usual high standard. The volume 

fills a need, and does it superbly and with authority. 
L. R. Hester 

Department of Botany 

The University of Tennessee 


Phylogeny and Morphogenesis: Contemporary As- 
pects of Botanical Science. C. W. Wardlaw. Mac- 
millan, London; St Martin’s Press, New York, 1952. 
536 pp. Illus. $7.50. 


It is somewhat more than a year since Wardlaw’s 
Phylogeny and Morphogenesis appeared. A few 
months earlier, Methuen had published his shorter 
discussion Morphogenesis im Plants. The early ac- 
count described representative experiments carried 
out by the author on apical meristems of the shoot 
systems, especially of ferns, and discussed the im- 
plications of these experiments in the interpretation 
of the genesis of form and structure. 

In Phylogeny, the author has described and inter- 
preted many of his experiments more fully. He has 
also emphasized the importance, and indeed the in- 
dispensability, of developmental studies to the phylo- 
genetic worker. The paleobotanist may well avoid 
errors by knowing the variables of ontology and the 
possible impact of environmental realities such as 
nutrition, light, and moisture, upon the extent of 
genetic variation during development. Since phylo- 
genetic trends proceed as a result of the survival of 
organisms with genetic modifications expressed during 
development, then certainly the two seemingly sepa- 
rate disciplines of phylogeny and morphogenesis must 
be directly connected and can with justice be con- 
sidered in a single volume. Wardlaw states it thus, 
“Phylogeny and morphogenesis are not separate dis- 
ciplines: they are one . . . each being essential to the 
other.” Certainly Wardlaw’s own training in compar- 
ative morphology under F. 0. Bower, at Glasgow, has 
borne fruit in the morphogenetic findings of his recent 
fascinating experimental studies. 

Of the 20 vigorously written chapters, and bibliography 
of approximately 1000 titles, comprising Phylogeny and 
Morphogenesis, seven chapters (125 pp.) consider the 
phylogenetic point of view, historical and present. The 
remaining 351 pages (13 chs.) represent a significant 
assessment of the whole subject of morphogenesis in 
vascular plants. The book is not only an epitome of ex- 
tensive studies from Wardlaw’s laboratory at Man- 
chester; it comprises one or more chapters each on ge- 
netical, biochemical, physical, and mathematical aspects 
of morphogenesis, with appraisal of pertinent investiga- 
tions in these fields. For the student of morphogenesis 
of the higher plants, much fundamental spadework has . 


been done in this assemblage of cogent material from 
diverse approaches. 


For the paleobotanist and general student of com- 
parative plant morphology, Wardlaw points out that 
although experimentai investigations are necessarily 
based on living plants, “a clearer understanding of the 
factors that determine form and structure in living 
plants” should permit “a more adequate interpreta- 
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tion of the developments indicated by the fossil 
record.” The earnest botanist looking for new leads 
may find himself excited by the possibilities of utiliz- 
ing the microsealpel and the culture tube to supple- 
ment the microtome and the microscopic slide. He may 
even be drawn to explore the experimental advantages 
of some vascular eryptogam instead of, or as a pre- 
liminary step to, an angiosperm for experimentation. 

H. WermMore 
The Biological Laboratories, Harvard University 


Physiological Acoustics. Ernest Glen Wever and 
Merle Lawrence. Princeton Univ. Press, Princeton, 
N.J., 1954. 454 pp. Illus. + plates. $10. 


Physiological acousties is defined in this book as the 
events that transpire between the impingement of 
sounds upon the ear and the arousal of nerve impulses 
by them. The text, therefore, deals with detailed meas- 
urements of the mechanical excursions of the ear- 
drum, middle-ear bones, and cochlear contents. It will 
be a surprise for many to discover how many such 
measurements exist and a real help, for those sophis- 
ticated enough to know of their existence, to find them 
systematically assembled in a single place. 

The authors, however, do not deal merely with a 
body of facts; theories derived from or supported by 
them weave in and-out of the text and serve to bind 
what might be a set of tables into what can be called 
a book. These theories stem from many sources, which 
means that there are many of them. The authors de- 
seribe each theory in simple declarative sentences and 
evaluate most of the theories, using either the avail- 
able published experimental evidence or experiments 
reported here for the first time. The end-result is not 
easy reading, nor will it appeal to a general audience; 
the experts, however, will find much here both to agree 
and disagree with. 

Toward the end of the book, some 50 pages are 
devoted to otosclerosis, a type of deafness in which 
violation of the normal laws of physiological acoustics 
oceurs owing to fixation of the footplate of the stapes. 
In this section, what is known about these laws is 
brought to bear upon the practical clinical problem, 
and the discussion of the fenestration operation that 
often relieves the deafness serves to focus the fact and 
theory in an interesting and informative way. This 
section will have the most general appeal, and in some 
ways it is the best of the book. 

In the final section, there is a brief account of the 
neural mechanism of perception of pitch. As the au- 
thors see it, the two familiar concepts, the place and 
volley principles, operate in the way Professor Wever 
discussed in his recent book. 

A glossary of terms, an adequate index, and five ap- 
pendices—some very useful—round out this book. The 
list of 383 references, while not exhaustive except for 
the work of some authors, covers the field completely. 

Ropert GALAMBOS 
Department of Neurophysiology 
Army Medical Service Graduate School 
Walter Reed Army Medical Center 
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Nerve Impulse. David Nachmansohn, Ed. Josiah 
Macy, Jr. Fdn., New York, 1954. 224 pp. Illus. $4. 


This fourth conference on the nerve impulse had 
for its program the following topics: Mechanism of 
vision (Wald), Mechaitism of Hearing (Davis), and 
Sensory Receptors (Zotterman). 


In the presentation of the mechanism of vision, the 
facts are most ably set forth, but neither the paper itself 
nor the discussion develops anything that can be con- 
strued as a connection between the initial photochemical 
event and the subsequent nervous excitation. Hartline 
notes that at threshold the delay between light absorp- 
tion and excitation may be one second, and that certainly 
the photochemical excitation cannot last this long. The 
discussion turns to a consideration of how the bleaching 
of one molecule of rhodopsin can be amplified into some 
sort of biochemical change; it is not at all clear where 
the free energy to operate this amplifier is to come from. 

The mechanism of hearing now appears to involve 
many new factors not dealt with in conventional neuro- 
physiology. Some of the more remarkable of these are 
the marked differences in Na* concentration between 
labyrinthie fluids and direct current with superimposed 
alternating-current potentials in the labyrinth. It is ap- 
parent from the presentation that the subject is in a 
rapid state of development, but the discussion of these 
results by the group is rather disappointing. Communi- 
eation difficulties appear; the participants divide into 
the electro-analog and the biochemical groups; and no 
middle ground for discussion appears. The fault may lie 
in the very newness of the data, and the fact that there 
has been little time to develop coherent schemes for 
changing sound into nerve impulses within the framework 
of this new work. 

The treatment of sensory receptors concerns mainly 
the activity of the thermal receptors in the cat’s tongue. 
Again there are conflicts with conventional notions of 
the way stimuli produce changes in receptors. The cold 
receptor has an electric activity dependent upon temper- 
ature as well as an activity dependent upon changes in 
temperature; it is the first finding that is unusual—that 
a constant stimulus produces a continuous response. The 
presentation and discussion are a valuable summary of 
recent work on thermoreceptors. As might be anticipated, 
considerable difficulty arises when explanations are sought 
for the reason thermal sensitivity of a small fraction of 
a degree centigrade can exist in a receptor. An entirely 
personal feeling of the reviewer is that authors and par- 
ticipants ought to be allowed to delete from these printed 
discussions some of the more unfortunate remarks that 
are made. 


L. J. 
Department of Biophysics, Purdue University 


Textbook of Genetics. William Hovanitz. Elsevier, 
Houston—Amsterdam, 1953. 419 pp. Illus. $5.95. 


This new textbook of genetics is distinguished from 
other books in the field by an extensive treatment of 
elementary or “formal,” genetics and of the statisti- 
eal techniques used in this field. Of the more advanced 
topics of genetics, population genetics is emphasized 
at the expense of physiological and developmental 
genetics, 


Elementary genetics, including linkage and the mapping 
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of chromosomes, accounts for 10 of the 18 chapters. The 
chromosome theory of heredity is introduced as a state- 
ment on page 3, and the distribution of genes in crosses 
is derived from the behavior of the chromosomes at mei- 
osis. This procedure may be deplored by teachers who 
prefer the historical approach, particularly since it in- 
volves omission of some of the elegant experiments which 
form the evidence for the chramosome theory of heredity. 
The present way of presentation is, however, didactically 
just as sound and may be easier to understand in an in- 
troductory course. In the examples given, Drosophila and 
corn genetics are more thoroughly treated than in most 
elementary textbooks. The statistical methods are intro- 
duced in appropriate places in the text and are thoroughly 
and competently explained. 

Of more advanced topics, chromosome rearrangements 
and changes in chromosome number are well covered. The 
chapters on selection and populations and on evolution 
are very clear and concise. The chapter on mutations does 
not consider the more recent developments in this field. 
There is only one chapter on biochemical and develop- 
mental genetics that includes the discussion of sex de- 
termination and of cytoplasmic inheritance. Bacterial 
genetics and the genetics of Paramecium are barely 
mentioned. One chapter deals with human and agricul- 
tural genetics. 

The style of the book is occasionally awkward, and al- 
though the author’s meaning is always clear to a trained 
biologist, some statements may be bewildering to begin- 
ning students. 

At the end of each chapter, there are a number of well- 
conceived problems and a bibliography. There is a large 
number of very good illustrations, many of them original. 
Two appendices contain a direction for laboratory ex- 
periments with Drosophila and corn and an abbreviated 
version of Warwick’s well-known tables of Mendelian 
ratios in small numbers. 


It may be expected that this will be a useful text- 
book for introductory courses in geneties. 
Ernst 
Department of Biology 
Wesleyan University 


The Anatomy of the Migratory Locust. ¥. 0. Al- 
brecht. Athlone Press, University of London, 1953. 
(U.S. distr.: Curtis Brown, 347 Madison Ave., New 
York 17.) 118 pp. Illus. 30s or approx. $4.25. 


This book is a eoncisely written, well-illustrated 
manual of mueh value in academic laboratories where 
grasshoppers are being used as subject animals in 
teaching, and it is also a basie guide for specialists in 
acridology. Undoubtedly this manual will give impetus 
to the increased use of grasshoppers as experimental 
animals, since they have been found to be excellent 
representatives of the arthropod phylum, while at the 
same time laboratory studies provide basic informa- 
tion of value in applied studies. The author conducted 
his work at the University of London, and he is now 
a staff member of the Anti-Locust Research Centre. 

Here it may be helpful to explain to American 
biologists that the distinction between grasshopper and 
locust is not a sharp one. In essence, locusts are grass- 
hoppers that tend to be outstandingly migratory and 
gregarious in behavior, and they have anatomical fea- 
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tures which usually are correlated with greater flight 
capacity. 


The title correctly gives the scope of this work as anat- 
omy, since no attempt at comparative morphology with 
other Acrididae is made, and little attention is given to 
function. The style is brief and to the point, and the vari- 
ous parts of the body, first externally, then internally, 
are reviewed in order, illustrated with clear line drawings 
by the author. The appendix of instructions for dissec- 
tion will be very helpful. 

The author states that the Snodgrass series of papers 
on grasshopper anatomy has been of the utmost value, 
and to a large extent he has been guided by Snodgrass 
in interpretations and choice of terms. Descriptions are 
brief, and certain details of specialized parts of the body, 
such as the patches of sensory hairs near the vertex of 
the head, described in recent years by Weis-Fogh as aero- 
dynamic sense organs, are not mentioned. A list of 34 
references is included. Evidently, here again the aim is 
to give the student what is most important and not to 
clutter his mind and time with details that he will dis- 
cover later if he continues the study of grasshoppers. 
Papers by Snodgrass, Slifer, E. M. Walker, and Vinal 
are among the basic American works cited. 

Acridid specialists may not be accustomed to certain 
of Albrecht’s terms. He apparently prefers protergum 
(which is correct morphologically) to the more familiar 
pronotum, and he uses spines instead of spurs for the 
movable structures at the apex of the tibiae. Wing veins 
are named according to a modified Comstock-Needham 
system, and the interpretations are said to be based on 
recent unpublished studies by D. R. Ragge, of London. 
Although many British students of acridids apply elytron 
to the front wing, Albrecht calls it the tegmen as is 
usually done in America. 


It may be predicted that this book will rank as a 
fund&mental contribution, especially because it covers 
all body systems. The author is logical and has done 
will in his attempt to provide a manual that will help 
other students. 

Asutey B. GurNEY 
Entomological Society of America 
Washington 5, D.C. 


General Virology. 8. E. Luria. Wiley, New York; 
Chapman & Hall, London, 1953. 427 pp. Illus. $8.50. 


This textbook offers for the first time a remarkable 
synthesis of the facts and concepts of a new science 
that is now emerging from numerous scattered contri- 
butions of many workers, often having different pur- 
pose and interest. This new science studies “the virus” 
from a chemical and physical point as an inert particle 
and as an operating constituent of functional cells. In 
this book, information from the field of bacterial, 
plant, and animal viruses is pooled together, although 
the important differences among them are duly em- 
phasized. 

Because of the author’s background as a phage 
worker, one might have expected the book to be essen- 
tially devoted to bacterial viruses. This is not so, for 
equal consideration is given to each branch of virology, 
and none of its significant aspects has been neglected. 

The main characteristics of this book are the excel- 
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lent definition of the problems, the accuracy and ex- 
tent of the information, and the critical evaluation of 
the data. The experimental results presented are nu- 
merous (697 references) and amazingly up to date; 
many neat and easily understandable tables are in- 
cluded, as are also effective illustrations. 


The first seven chapters of the book discuss the general 
properties and physical and chemical characteristics of 
the viruses. The statistical and physico-chemical prin- 
ciples involved in the determination of some character- 
isties are adequately discussed. The concept of purity of 
virus preparations is discussed in an acute and original 
way. The following five chapters discuss the interaction 
of viruses and of their hosts in bacteria, plants and ani- 
mals, Other chapters discuss hemagglutination phenomena, 
interference, and variation of viruses. After discussing 
the transmission of viruses and the tumor problem, the 
book ends with a general discussion of the origin and 
nature of viruses. A discussion of the Rickettsiae is given 
as an appendix. 

The book stresses the problems of greatest actuality: 
for example, one chapter is mainly devoted to the use of 
tissue cultures in animal virology; another, and an inspir- 
ing one, to the relationship between viruses and tumors. 
In discussing debated questions, which are numerous in 
a new science, the author restrains from taking too sharp 
a position, although his attitude is always critical and 
progressive. The practical implications of many biological 
properties of viruses are not neglected, as proved by the 
extensive discussion of the medical aspects of virus serol- 
ogy (ch. 6), of the problems of transmission of plant and 
animal viruses and of their epidemiological significance 
(ch. 16), and of many other points. 

Owing to the considerable number of facts and to the 
high level of the discussion, the book, in a few places, may 
not be easy to read; mature students will profit most 
from it. 


All together the book is truly outstanding. It will 
constitute exciting reading for everyone interested in 
some of the most intriguing aspects of biology. 

R. DuLBecco 
Division of Biology 
California Institute of Technology 


The Medusae of the British Isles: Anthomedusae, 
Leptomedusae, Limnomedusae, Trachymedusae, 
and Narcomedusae. E. T. Browne Monograph of 
the Marine Biological Association of the United 
Kingdom. Frederick Stratten Russell. Cambridge 
Univ. Press, New York, 1953. 530 pp. Illus. + 35 
plates. $22.50. 


Every devoted systematist must secretly cherish 
the hope that he might emulate the example of Alfred 
Goldsborough Mayer who wrote, in his Medusae of 
the World, “I have always felt that each working nat- 
uralist owes it as a duty to science to produce some 
general systematic work,” but few have been able to 
do so in these days when so many things seem more 
important than a knowledge of the species of animals. 
Yet, without such knowledge, much practical work in 
oceanography, agriculture, physiology, and medicine 
would be impossible. It may well be true that Dr. 
Russell’s original motivation for taking up the study 


of medusae is their utility in studying water move- 
ments, but it is plain that he is a zoologist and a de- 
voted systematist as well, for it took perseverance and 
interest to carry this work on to its delayed but sue- 
cessful conclusion. - 


All the species known to oecur in British waters (some 
90 species, including the one fresh-water form) are dis- 
cussed, and a number of possible species, not surely known 
for the area, are also considered. Exhaustive synonymies 
are given for most of the species, although the author has 
had to throw up his hands once: ‘‘ Sufficient has already 
been said to indicate the confusion that exists in the 
synonymy of Obelia. There is nothing to be gained by 
further mention.’’ Nevertheless, the highest traditions of 
scholarship have been met, and every effort has been made 
to make this work useful. Many of the drawings are of 
preserved material, rather than idealized perfections sel- 
dom seen in collections, and a neat pictorial key consist- 
ing of 80 vignettes is offered in place of the usual verbal 
dichotomy. The bibliography on Craspedacusta is listed 
separately from that on the marine species. Citations are 
not restricted to regional references. 

From the standpoint of zoology, it is of interest to note 
that the author makes no attempt to harmonize the di- 
vergent classification of hydroid and medusae stages, since 
he is of the view that our knowledge of the hydroids is 
still too imperfect. Rather limited use has been made of 
nematocysts, and it may well be that this is the last major 
monograph that does not at least make the attempt to 
ascertain the validity of this character in a comprehensive 
manner, although much remains to be done before we can 
decide whether this character may be used for both hy- 
droid and medusoid stages. 


Publication of this work on such a handsome scale 
has been made possible in part through the bequest 
of E. T. Browne, himself a student of medusae and in 
a sense the inspirer of this work. It is a splendid piece 
of bookmaking, and the color plates look fresher and 
more lifelike than those in Mayer’s monograph. 

JoeL W. Hepereru 
Scripps Institution ofsOceanography 
La Jolla, California 


The Medical Sciences 


Adventures in Physiology: A Selection of Scientific 
Papers. With exeursions into autopharmacology. 
Henry Hallett Dale. Pergamon Press, London, 1953. 
(U.S. distrib.: Macmillan, New York.) 652 pp. 
Tilus. $19.50. 


This remarkable volume presents a dramatic por- 
trait of one of the greatest and most beloved scientists 
of this century. It is principally a reproduction of his 
important papers with comments by the author which 
bring the facts and ideas of the past into relationship 
with the current state of knowledge. The papers 
chosen by Sir Henry are concerned with his two main 
areas of research and serve to emphasize his ex- 
traordinary versatility as a scientific investigator. In 
their pursuit he utilized the techniques and back- 
ground of several scientific disciplines including phar- 
macology, physiology, and experimental pathology. In 
the author’s own words: 
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These two lines of inquiry have led, on the one hand 
by way of studies which involved the specific actions 
of adrenaline and acetylcholine, to a widening appli- 
cation of the conception of a chemical phase in the 
transmission of excitation from nerve fibre endings 
to responsive cells; and, on the other hand, by way 
of studies of the actions of histamine and of its dis- 
tribution in the animal body, to evidence for its 
contribution to local and general reactions, by which 
the organism as a whole and its separate tissues 
respond to various chemical, immunological or physi- 
cal assaults upon the integrity of their living cells. 


The introduction, written by the author, gives a 
biographical sketch of his scientific career. He relates 
the circumstances surrounding many of the scientific 
discoveries that are described in the body of the vol- 
ume. The result is a fascinating story which has many 
points of interest and lessons for the physician, the 
teacher, and the investigator whether he is in a uni- 
versity, a commercial, or a government laboratory. 

During the early part of his career, Sir Henry 
received guidance and inspiration from many eminent 
members of the great school of British physiologists, 
including Gaskell, Langley, Anderson, Bayliss, and 
Starling. In 1904, he accepted a post in the Wellcome 
Physiological Research Laboratories against the ad- 
vice of many friends. Here began one of the most 
productive scientific careers of our era and also one 
that provides an important illustration of serendipity 
in medical research. It was suggested that he attempt 
to bring some clarity into the problem of ergot—the 
knowledge of its pharmacology being then in a state 
of confusion. This project given to a young scientist, 
to whom pharmacological research was a novelty, 
presented no attraction for him. However, out of the 
work, which eventually led to a Nobel laureate, arose 
both of his main themes in research. 

On several occasions, the keenness of his observa- 
tions and the awareness of their possible importance 
led him to make important discoveries that had no 
primary relationship to his basic assignment. 

His first good fortune came from making what he 
labels a shocking “howler.” While finishing an experi- 
ment concerning the blood pressure effects of an ergot 
extract on the spinal cat, he was asked to test a prepa- 
ration of dried suprarenal gland substance fresh from 
the Wellcome factory. Successive injections gave only 
falls in pressure and with the “confidence of inexperi- 
ence” he condemned the sample without hesitation. 
Then, by one of those coincidences which make life so 
remarkable, the same sequence of events occurred the 
following week. On referring to his notes, he quickly 
saw the correct answer; thus, not only was the repu- 
tation of the young pharmacologist saved in the: eyes 
of the company, but the basic discovery of the effect 
of ergotoxine on the pressor response to adrenaline 
was made, 

Later, examination of the products formed by 
putrefaction in the preparation of the official “Liquid 
Extract of Ergot” led to the study of a variety of 
pressor amines and the coining of the term sympatho- 
mimetic, researches which have been of great general 
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importance in medicine. Also, after seeing Kehrer’s 
demonstration of the tonic effect of an ergot extract 
on the eat’s uterus, he recognized that this must be 
caused by an active substance of a different kind from 
any he had previously studied. This led, in collabora- 
tion with Barger, to the isolation of histamine, and 
many studies of fundamental value followed which 
form the first important group of papers reproduced 
in this volume. 

In 1913, another accidental observation he made, 
while testing an ordinary liquid extract of ergot, led 
to the detection of acetylcholine and stimulated his 
interest in what was the most exciting venture of his 
life: his studies concerning the chemical transmission 
of excitation at the junctional contacts between nerve 
endings and cells. Fifteen years later, while engaged 
in a series of studies on the distribution of histamine 
in normal tissues and organs. Dale and Dudley quite 
unexpectedly found acetylcholine in the spleens of 
oxen and horses, thus being the first to show that this 
substance is a natural constituent of animal tissue. 

As the author points out, when one reviews this 
succession of events, it is clearly evident that acci- 
dents frequently provided new directions to his re- 
search, Most of these “accidents” stemmed from in- 
vestigations into the problem originally assigned to 
him by Mr. Wellcome and led him along fruitful 
paths quite unrelated to it. What the author does not 
point out in his extraordinary ability which allowed 
him to perceive the meaning behind each event in this 
“suecession of accidents.” This volume not only re- 
produces a selected series of scientific papers of im- 
portance presented in a most interesting way, but also 
the story of this successful scientific career unfolded 
in autobiographical style is an exciting and valuable 
document in its own right. 

A. McGenee Harvey 
Department of Medicine, The Johns Hopkins Hospital 


The Conquest of Plague. A Study of the Evolution 

of Epidemiology. L. Fabian Hirst. Oxford Univ. 
Press, New York, 1953. 478 pp. Illus. + plates. 
$11.00. 


This fascinating and highly informative volume is 
concerned with the natural history of one of the 
world’s most deadly diseases, the bionomics of its 
natural host, the rodent, and the impact of the infee- 
tion on primitive, medieval, and modern man. Begin- 
ning with the earliest records of plague in ancient 
Babylon and continuing through its many devastating 
epidemics in Asia, Europe, and North Africa, the 
conception of the origin of the pestilence passed 
through one period after another of animistic super- 
stition, then miasma and-contagion, until, during the 
last decade of the 19th century and the first decade 
of the 20th century, the etiologic agent and the meth- 
ods of its transmission were discovered. It is repeat- 
edly emphasized that urban plague is primarily a dis- 
ease of the semidomestic Norway rat, and that the 
most important vector is the tropical rat flea, Xenop- 
sylla cheopis, which spreads the plague bacillus to 
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other rats, including the domestic black rat and its 
relatives, and through these rats to man. 

During the last pandemic, which originated in 
Hongkong in 1894, the disease was disseminated for 
the first time to the Western Hemisphere and to Aus- 
tralia. Here, as in Asia and Africa, it became estab- 
lished in extensive areas in native wild rodents. Al- 
though these enzootic foci constitute a continuing 
potential for extension of plague to human communi- 
ties, domestic rodent plague is greatly reduced and 
human exposure is much less than it was previously. 
This conquest in rodent plague has resulted from an 
understanding of the ecology of the reservoir hosts 
and their flea ectoparasites, the climatic factors which 
favor rat breeding and flea densities, the transmission 
of the plague bacillus, and the institution of measures 
to prevent the breeding of urban rats and their para- 
sites. Furthermore, modern chemotherapeuties when 
administered early in the disease provide a favorable 
prognosis, and immunization offers considerable pro- 
tection for the exposed human population. Thus the 
conquest of plague, like that of malaria, yellow fever, 
and typhus fever, has been achieved by discovery of 
the agent and its arthropod transmission and by the 
institution of measures to interrupt the cycle. 

The author is well equipped by extensive experi- 
ence in plague areas of Asia to write authoritatively 
on the subject from a modern viewpoint. The his- 
torical background has been developed by an exhaus- 
tive critical study of the literature. The work is ex- 
tensively documented and is illustrated by a few well- 
selected photographs, charts, maps, and graphs. The 
style is essentially narrative and is unusually lucid 
for a scientific publication. Good reference lists to 
the literature are found at the end of each chapter. 
There are separate author and subject indexes. The 
format is pleasing, and no typographical errors have 
been found. 

ERNEST CARROLL F'AUST 
Department of Tropical Medicine and Public Health 
Tulane University 


Problems in the Anatomy of the Pelvis: An Atlas. 
Eduard Uhlenhuth, with assistance of DeWitt T. 
Hunter; illus. by William E. Loechel. Lippincott, 
Philadelphia—London, 1953. 206 pp. Illus. $10. 


Professor Uhlenhuth’s monograph is an atlas pre- 
pared for the use of those engaged in urological and 
gynecological surgery and for the guidance of teach- 
ers who are called upon to instruct postgraduate stu- 
dents or hospital staff members in either of these spe- 
cialties. 


Influenced by a defensible surgical bias, consideration 
of the anatomy of the retrovesical space is given first 
place, its description being Part I of the book. This space 
is made the hub of the discussion, upon which the ac- 
counts of all other subperitoneal areas and their organs 
are, so to speak, convergent. Parts II and III then econ- 
tain specialized descriptions of the musculature of the 
urinary bladder, reetum, and pelvic diaphragm. The text, 
with a selective list of references, covers the first 66 
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pages; the figures, their legends, and two indexes use the 
remainder of the volume. 

Among the important anatomical structures discussed 
in the text are the following: the vesical and prostatic 
capsules; the ductus defgrens and seminal vesicles; the 
trigone of the bladder; the urinary sphincters (the strue- 
ture of which has been the subject of sober, long-term 
controversy); the levator musculature, its divisions and 
variably lamellar character. 

The illustrations were prepared either from original 
dissections or from roentgenograms of cadavers. In the 
preparation of the former, the author was assisted by De 
Witt T. Hunter; in the execution of the figures, he is 
indebted to William E. Loechel, his departmental medical 
artist. The dissections are ingenious; the drawings are 
clear, the reproductions first class. 

This product of painstaking laboratory study offers to 
the inquisitive student of pelvie structure very substan- 
tial material for self-improvement either as a surgeon or 
as an anatomist. Its content is not readily mastered— 
but never could be made easy of acquisition, simply be- 
cause of the inherently difficult nature of pelvic layering. 

The use of numbered items accompanied by explana- 
tory key is somewhat unfortunate ; labels, placed on strue- 
tures or employed with leaders, would have rendered study 
more expeditious. Some new terms are coined, special to 
the portrayals in the figures. 


Altogether, the treatise offers its own tribute to 
Uhlenhuth’s acumen and persistence. The author's 
work is a refutation of the lazy conclusion, compla- 
cently reached by some anatomists, that, since all 
faseciae are fibrous, segregaiton of laminae and con- 
sequent production of spaces are procedures both ar- 
bitrary and unrewarding. 

Barry J. ANSON 
Northwestern University Medical School, Chicago 


Symposium on Fatigue. W.¥. Floyd aud A. T. Wel- 
ford, Eds. H. K. Lewis, London, 1953. (For the 
Ergonomics Research Society.) 196 pp. Illus. + 
plates. 24s. 


The symposium unites a number of recent contri- 
butions to the many-sided problem of human inad- 
equacy generally called fatigue. Of the 20 contribu- 
tors to the symposium held in England in 1952, four 
are Americans, namely Ryan, Schwab, Kennedy, and 
Gagné, All told, a great variety of aspects of the 
work and inadequacy problem were presented either 
experimentally or by reference, but in no ease was a 
general comprehensive, systematic treatment of the 
problem given. 


Those who gave most attention to nonexertional factors 
were the two participants reporting upon ‘‘tropical fa- 
tigue,’’ a syndrome that arises without sufficient physical 
changes to account for the inefficiency. Even here, the 
inefficiency rather than the identifiable experience of the 
victim and its relation to the task or situational demand 
is the focal point in the first participant’s thinking. In 
the second, tropical fatigue is pointed out as sometimes 
being tropical neurasthenia. In this paper such broad 
factors as whether or not the individual wants to live in 
the tropics are thought to be significant. 

Bartlett made the most comprehensive definition of 
fatigue in the symposium. His definition made the term 
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fatigue cover so much that other terms were required to 
designate the specific forms of change that occur in the 
organism, as, for example, impairment for the intracel- 
lular, and some other word for the experiential. 

One paper by Browne was ‘‘ Fatigue, Fact or Fiction?’’ 
He said that what most workers mean by fatigue is simply 
‘‘decreasing performance,’’ therefore, why not call it 
that, and that any single entity called fatigue is a fiction. 
Muscio reached the same conclusion many years ago. This 
sidesteps the existence of the identifiable self-experienced 
state that people in general call fatigue and that ex- 
presses the relation of a person to a task. 


The failure of research workers, even as yet, to at- 
tempt systematic treatment of the problem of human 
inadequacy is a more important thing to point out 
here than factual contributions made by the partici- 
pants. This failure must represent some sort of im- 
plicit attitude toward the general problem—probably 
the belief that systematic formulations would be pre- 
mature, or that we can always get along well without 
them. On the contrary, if systematization is still pre- 
mature with all the myriad facts we have, it always 
will be. Thus we should always be guilty of the same 
muddled thinking and overlapping terminology we 
have at present, despite the ingenuity of workers to 
investigate, and the ever-increasing accumulation of 
their findings. 

S. Howarp Bartiey 
Department of Psychology, Michigan State College 


The Physiopathology of Cancer. Freddy Homburger 
and William H. Fishman, Eds. Hoeber-Harper, 
New York, 1953. 1031 pp. Illus. + index. $18. 


At this time when the study of cancer needs coordi- 
nation of information and interdisciplinary ap- 
proaches as well as further specialization, Homberger 
and Fishman have attempted to assemble in one vol- 
ume the present-day knowledge in all active fields of 
cancer research. As could have been expected, the re- 
sult is a tome that is much too heavy to be carried 
around and read at one’s leisure, but it is one that 
should occupy a prominent place on the desk of the 
investigator and the physician and one that will be of 
use to the student preparing himself for research in 
cancer, 

Apparently realizing that the seope of cancer re- 
search can no longer be covered adequately by a single 
author, the editors have followed the rather frequent 
practice today of inviting outstanding investigators 
to contribute chapters in their respective fields of spe- 
cialization. Probably the editors’ greatest success with 
this book was in their selection of the 28 contributing 
authors. 

Just as one author could not be expected to write 
a book adequately covering all fields of cancer, neither 
should one individual be so presumptuous as to at- 
tempt a detailed appraisal of all chapters in this vol- 
ume, After having read the book, however, one can 
give a general description of it and present certain 
impressions he has gained with detailed evaluation 
limited to certain chapters. 
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The book has been divided into four sections: Biology, 
Chemistry and Physics, Clinical Investigation, and Prac- 
tical Applications. The first two parts, written by investi- 
gators in the more basic fields of research, appear to be 
written for the investigator. Under Biology are presented 
discussions on morphology of tumors, carcinogenesis, ge- 
neties, endocrinology, virology, nutrition, and transplan- 
tation of tumors. The second section has two chapters 
linking biology and chemistry in the mechanisms of ear- 
cinogenesis, with others presenting discussions of the 
chemistry of cancer including nucleoproteins, enzymes, 
cytochemistry, and histochemistry, and also a discussion 
of experimental chemotherapy and radiation. The third 
and fourth sections are directed toward the clinical in- 
vestigator and the physician. The third section gives a 
general discussion of clinical investigations in cancer with 
special chapters on steroid metabolism and problems in 
occupational cancer and statistical studies. The fourth 
section includes an evaluation of diagnostic tests, a dis- 
cussion of diagnosis by the use of exfoliative cytology 
and of isotopes, and chemotherapy and radiation therapy. 

Throughout the volume, standards of presentation are 
high, although there is, of course, great variation in 
manner of presentation and type of material given. Two 
extremes are represented by the chapter on genetics and 
the chapter on viruses. The former is a faithfully recorded 
chronological account of the work published in this field 
with very little deviation from the conclusions of the 
authors. In contrast, in the chapter on viruses, the author 
is vigorously selling an idea. Although many of his read- 
ers will not be convinced that all types of cancers are 
caused by viruses, all will agree that he has presented a 
very stimulating discussion. Many of the chapters, such 
as the one on nutrition and the one on endocrinology, 
contain a vast amount of facts that have been firmly 
established, whereas others, such as the two on chemical 
and genetic mechanisms, contain discussions one might 
not expect to find in a book of this type, since some of 
the facts are not so well established. These two chapters 
are thought provoking nevertheless. 

The extensive experience of the authors of the chapters 
on morphology is clearly evident. Future investigators 
will be fortunate to have these published observations. 
This section, however, is not well rounded, for, whereas 
there is a whole chapter on testicular tumors and another 
of endometrial carcinoma in the rabbit, both of which 
are of more limited use and interest, there is no chapter 
on leukemia or any of the other neoplasms of the blood- 
forming organs. Morphology of neoplasms in man already 
amply dealt with in many textbooks is not included. The 
photomicrographs in this section and elsewhere are excel- 
lent. There are not as many, however, as might be desired. 
Some of the chapters describing the morphology of spe- 
cifie groups of tumors have none. From her vast number 
of observations of mammary gland tumors, the author of 
this chapter has presented a classification that undoubt- 
edly will receive wide acceptance. Unfortunately, errors 
have occurred in printing the legends for some of the 
figures. (The legend for Fig. 37 should have been that 
for Fig. 38; the legend for Fig. 38 should have been that 
for Fig. 39; and the legend for Fig. 39 should have been 
that for Fig. 37.) 

Present knowledge on transplantable tumors covering 
both the genetic and the immunologic aspects is well 
summarized. This section should be of great interest to 
the plastic surgeon as well us to the cancer investigator. 
To one who has read the chapter carefully, the editors’ 
footnote which implies that from the work of transplant- 
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ing human neoplasms to experimental animals by the use 
of cortisone or various techniques we are going to have 
to modify our concepts of these basic principles of tissue 
transplantation, hardly seems justified. 

As a whole, the problem of cancer is presented as one 
in biology. Nevertheless the chemistry subjects are ade- 
quately presented. Furthermore, it is well to have them 
in the same volume with the biology, for this arrangement 
does tend to relate the two subjects and points up areas 
where more work should be done in order that one field 
keep abreast with the other. 

Chemotherapy is discussed both from the standpoint 
of experimentation and from the standpoint of clinical 
application. Clinicians everywhere will surely find the 
chapter on clinical chemotherapy extremely useful, but 
they should also find the chapter on experimental chemo- 
therapy of interest. Likewise, the investigator working 
with experimental animals will want to read the clinical 
chapter. 

The chapter on clinical investigations is rather sober- 
ing. It is recommended that amid the present ery for 
clinical investigations one read this discussion, which, as 
the author so aptly points out, ‘‘must consist essentially 
in a listing of difficulties and problems.’’ 

The evaluation of diagnostic tests probably takes up 
more space than is justified. However, the discussions of 
exfoliative cytology and of isotopes in diagnosis should 
be of great practical value. Much worth-while informa- 
tion can be found in the chapters on environmental cancer 
and on statistical studies. 


For the research man, The Physiopathology of Can- 
cer should prove to be a valuable reference book. The 
full list of references with each chapter should make 
it particularly useful. The physician will find much 
practical information in the clinical and applied sec- 
tions, and it is hoped that he will find time to read the 
remainder of the book to gain a fuller concept of the 
disease with which he is dealing. It is somewhat doubt- 
ful that the volume will come up to expectations as a 
textbook for students. If it does not prove to fill this 
need, it may be that, in the course of their training 
students, one of the editors may wish to condense and 
coordinate the material here into a volume that will 
provide a good textbook. 

W. E. Heston 
National Cancer Institute, Bethesda, Maryland 


Frontal Lobes and Schizophrenia. Second lobotomy 
project of Boston Psychopathic Hospital. Milton 
Greenblatt and Harry C. Solomon, Eds. Springer, 
New York, 1953. 425 pp. Illus. $12.50. 


This volume, written by more than 30 contributors, 
reports the effects of prefrontal lobotomy on 116 pa- 
tients. A unilateral (left or right) operation by the 
Poppen technique was performed in 42 cases, a bi- 


lateral in 39, while 35 patients were subjected to a 
bimedial operation that (in contrast to the bilateral 
one) spares the white matter lateral to the trephine 
openings. A sample of about 30 patients was studied 
intensively prior to and-after the operation and the 
methods, as well as the results of the psychological, 
sociological, and physiological studies of this sample, 
comprise the larger part of the volume. 

It is concluded that a high degree of tension present 
preoperatively is predictive for a favorable outcome, 
that the lobotomy decreases tension, and that most of 
the intellectual and emotional changes, as well as 
changes in social behavior, of the lobotomized patients 
may be the result of the elimination of the tension. 

The large majority of the patients have been suffer- 
ing from schizophrenia for many years. This selection 
of the prognostically almost hopeless cases will be ap- 
plauded by all those who believe that the operation 
is basically a mutilating procedure and that it should 
not be undertaken without compelling indications. 


The different chapters are written very unevenly and 
the amount of new material they present varies greatly. 
The reader is likely to find of particular interest the 
chapters dealing with the psychological and sociological 
studies where an attempt is made to quantitate all results 
of the tests. 

The fact that solutions of too many problems were 
attempted on a small heterogeneous sample is a major 
weakness of nearly all the data. Many findings are not 
significant from a statistical point of view, and many 
others reach statistical significance at such low levels of 
confidence that their interpretation remains quite un- 
certain, Furthermore, although most patients were diag- 
nosed as schizophrenics not all of them were so diagnosed, 
and most statistics disregard this fact. Even though the 
bias introduced is probably not large, it seems unsound 
to include data (however small) pertaining to various 
disorders other than schizophrenia into over-all findings 
that refer to schizophrenic patients. 


Despite these reservations, the reader will find many 
data of great interest, and the main results emerge 
rather clearly. Sixty percent of the patients were 
judged to be markedly or moderately improved fol- 
lowing a bimedial operation, 46 percent were so im- 
proved after a bilateral procedure, and 28 percent 
after a unilateral operation. These and other data 
imply that the bimedial operation, which is less de- 
structive than the bilateral one, is likely to be the 
operation of choice. On the other hand, the unilateral 
operation promises on the whole much less favorable 
results than the standard bilateral lobotomy. 

Jerzy E. Rose 
Department of Physiology 
The Johns Hopkins University School of Medicine 
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Communications 


Can Scientists Write for the 
General Public? 


I see from a news item in the February 5 issue of 
Science, page 179, that a batch of “science writers” 
have come to the conclusion that “scientists do not 
write well enough to communicate their work to the 
general public.” A mere unlettered scientist myself, I 
do not presume to question this bit of erystallized 
journalistic wisdom, especially since the report offers 
the comforting assurance that journalists themselves 
“eonstitute the best possible (sic) link between scien- 
tist and layman.” The difficulty is only that, lacking 
the insight of a science writer, I find these unqualified 
assertions hard to understand. 

You note the statement that “scientists do not write 
well enough.” Not some scientists. Not most scientists. 
Just scientists. Now, where did I get the idea that 
between Aristotle and Francois Bourliere there have 
been a few people who could make science and write 
about it too? Perhaps I have been deceived by hearing 
that Charles Darwin’s books were rather effective in 
their own day. Maybe I am incapable of imagining 
how much better the Introduction to the Study of 
Experimental Medicine would be if Claude Bernard 
had had it ghosted. Possibly I have been misled by the 
continuing success of Sir Charles Sherrington’s liter- 
ary venture. Or it may be that, as a constant reader 
of the Saturday Review. I am confused by so fre- 
quently seeing the reviews of new books by people 
like Julian Huxley, George Gaylord Simpson, Homer 
Smith, Ashley Montagu, Caryl Haskins, N. J. Berrill, 
Marston Bates, and many others who are not supposed 
to be able to write. 

Or it may be that the difficulty lies in my own per- 
verted taste. Frankly, I have a weakness for such wit 
as may be found in Edgar Anderson’s Plants, Man, 
and Life, for such grace as in William Morton Wheel- 
er’s Social Life Among the Insects, for such charm 
as in George W. Corner’s Ourselves Unborn, for such 


poetic inspiration as in Rachel Carson’s The Sea 


Around Us. But I do realize, of course, that no true 
journalist clutters up his work with wit, grace, charm, 
poetry, or other nonutilitarian qualities. 

But now I begin to wonder if it is I who am wrong 
after all. Scientists who ean write have been turned up 
at such rapid rate in recent years as to cast substan- 
tial doubt on their putative literary shortcomings. The 
explantion seems to lie in the fact that, just in the past 
decade, editors have begun to seek out literate scien- 
tists. The editors of Scientific American have demon- 
strated conclusively that scientists who can give a good 
popular account of themselves are no great rarity; 
and the people behind Pelican books and Mentor books 
have achieved the same result. I hope no one will argue 
that Patterns of Culture or Ur of the Chaldees would 
be better books if Ruth Benedict and Sir Leonard 
Woolley had let someone else write them. The whole 
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situation reminds one of the recent demise of the an- 
cient superstition that historians (overlooking an oc- 
easional maverick like Trevelyan) cannot write; today 
the historians are turning out readable books by the 
book-elub-ful. 

And why not? Good writing, after all, is just clear 
thinking. Anyone who ean think well enough to make 
advances in any learned field ought to be able to write 
about his work. I am, of course, aware that many 
research papers submitted to scientific journals are, 
from a literary standpoint, putrid; but usually such 
essays are scientifically not very fragrant either. 

When it comes to giving “the underlying principles 
and methods of science palpable significance for the 
nonscientist,” the practicing scientist has an inesti- 
mable advantage over the journalist. The scientist 
knows, from his own experience, that science is a 
process, not an end-result; when he attempts to com- 
municate the spirit of science, he is in a sense writing 
autobiography. It is not scientists who have foisted 
on the American public the delusion that science is 
a body of glittering miracles, or that scientific method 
is a sort of glorified jukebox—put in enough money 
and out come the jazzy strains of a dazzling new tech- 
nique. If American science is to receive the long-con- 
tinuing support it needs, the public must be given 
insights into the true nature of science, but mere 
superficial representations of the finished products. 
It would, of course, not be fair to imply that jour- 
nalists cannot penetrate below the surface of research 
—Ruth Moore’s brilliant new book would alone give 
the lie to such a charge—yet few have done so. “Sci- 
ence writers” do have an essential role to play in re- 
porting the facts of science; but interpreting science 
is better left to scientists. 

And one further point: nothing could be more ab- 
surd than to claim in 1954 that scientists “frequently 
resent the attempts to popularize science.” From my 
own modest experience, I can say that those who essay 
to write popular science will find in the warm and 
generous approbation of their colleagues their best 
reward, 

FLorence Mooc 
Department of Zoology 
Washington University, St. Louis 5, Missouri 


Received February 12, 1954. 


Meter Versus Yard 


I BELIEVE we should adopt the metric system. Why? 
For simplicity’s sake! 

For our first example, let us look into a classroom 
at a small boy who is having trouble remembering his 
units of measurement, for example, inches in feet, 
feet in yards, yards in rods, rods in miles, cups in 
quarts, quarts in gallons, gallons in hogsheads, pints 
in quarts, quarts in pecks, pecks in bushels, ounces in 
pounds, and pounds in tons. 
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As we look over the boy’s shoulder, we notice a 
great lack of uniformity in the measurements, such as, 
12 inches in a foot, 3 feet in a yard, and 161% feet 
in a rod, and 320 rods in a mile. We can understand 
this lack of uniformity if we investigate the origins 
of some of these measurements. For instance, the first 
foot was the length of the king’s foot; the first official 
acre was the amount of land a man could plow in 1 
day; the first yard was the distance from the king’s 
thumb to the tip of his nose; and, to top it off, the first 
official rod was the length of the left feet of 16 men 
lined up to go to church on Sunday! 

On the other hand, let us look at a small boy in a 
country that uses the metric system. As we look over 
his shoulder, we notice a striking resemblance in the 
different types of measurements, such as length, mass, 
and volume. In all types, the words: micro-, centi-, 
milli-, and so forth, are used. These few words (only 
about a dozen) are all that a person must remember 
when using the metric system. Furthermore, all units 
of measurement are based on units of 10. This speeds 
caleulation. 
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Modern science has shifted almost entirely to the 
metric system. Many large industries have also adopted 
the metric system because it saves time and labor, 
What about the rest of us now? 

Let’s not let an inferior system stand in the path 
of progress. Let’s all get on the metric bandwagon, 
And for the sake of our country, as well as for our- 
selves, demand that we have this better system. 


Let us all throw the English system out; 
The metric method wins without a doubt! 


DENNIS HENKEL 
161 North Story Parkway 
Milwaukee 13, Wisconsin 


Received November 2, 1953. 


In this issue devoted mainly to book reviews and several 
articles on the art of writing, it seems appropriate to include 
this short essay by Dennis Henkel, a 10-year-old boy, who 
became interested in science at the age of 8 and, according 
to one of his teachers, has read widely on “nuclear physics, 
general physics, and many other fields of science” and at the 
present time “thinks he would like to go into the field of 
theoretical physics.” 
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Exclusive combination 
ulor tube 


: Now helping to chart new frontiers in all fields of 
ae scientific research, the Leitz Ortholux is universally 
ey recognized as the ultimate in research microscopes. 
ae In addition to outstanding precision and quality, it 
gives you all the features needed for easier, 
less tiring microscopic observation. To make 
the Ortholux even more useful, Leitz now 
offers a combination monocular-binocular tube 
which enables you to photograph the microscope 
image without changing tubes. You change instantly 
from microscopic observation to photomicrography. 


All yours in one outstanding instrument— 


Built-in illumination system for 
transmitted or incident light 


Berek double-diaphragm condenser 


Large, square built-in mechanical stage 
with low set drive 


Low set micrometer fine adjustment 
on double ball bearings 


Cc ter-hal 


ed coarse focusing 

Another of the famous Leitz Microscopes. . . recognized 

everywhere as the finest microscopes produced anywhere since 1849, 
For further information write Dept. 104SC. 


E. LEITZ, Inc., 468 Fourth Ave., New York 16, N. Y. 


LEITZ MICROSCOPES © SCIENTIFIC INSTRUMENTS @ 
LEICA CAMERAS AND ACCESSORIES 
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IMPROVED Aloe Microtome Knife Sharpener 
No water or abrasive powder is necessary 
Features outstanding simplicity of operation. Only 

a small amount of abrasive paste is required on wheel 

—no water or abrasive powders needed. Integral knife 

holder supports knife over its full length up to 1344 

inches to permit more uniform treatment. After sharp- 

ening both sides, knife is stroked a few times on the 
strop to give the final finish. Adjusting knife holder. 
and sharpening wheel for bevel has been eliminated. 

Equipped with split phase 4% h.p. motor. Mechanism 

is enclosed in a crackle finish, cast metal housing with 

aluminum platform. Rubber feet protect table top. 

Over-all dimensions: 1434 inches long by 21 inches 

wide by 914 inches high. 

JL60040—Simplified Aloe Electric Microtome Knife 
Sharpener, with adjustable strop assembly, one stick 
of abrasive paste, one jar of abrasive powder, one 
bottle of special solvent, cord and plug. For opera- 
tien On 125 $295.00 


JL60068—Adjustable Strop Assembly, with one horse- 
hide and one linen strop mounted in cast metal frame, 
with adjustable tension; with one ounce of abrasive 


New Aloe Tissue-Embedding Paraffin 
JL64644 — Tissue-Embedding Paraffin, in 
blocks. Melting point range (please specify): 
§0-§2°, $4-5°, 56-58°; 25 lb. pkg. $6.60 
JL64646—Same (specify melting 
JL64642—Same, 15-inch cubes. Specify melt- 
ing point; lots, 1 to 9 Ibs., per lb.....$0.45 
In lots of 10 Ibs. or more, per lb... . . $0.40 


New Minot-Type Microtome Knives 
Handle extensions, increase usable portion of cut- 
ting edge; one sharpening lasts twice as long. 
JL59912 — Aloe Minot Heavy-Duty Microtome 


Knives: 

Length, cutting edge, mm..... * 100 185 
Total length, mm............ 185 315 
Length, each-extension, mm.... 40 65 
Width of blade, mm.......... 35 45 


*10°%, discount in lots of 6, one or assorted sizes. 
*15%, discount in lots of 12, one or assorted sizes. 


aloe scientific DIVISION OF A. S. ALOE COMPANY * 5655 Kingsbury « St. Lovis12, Mo. 


Los Angeles 15 San Francisco 5 Seattle 1 Minneapolis 4 Kansas City 2 
1150 S. Flower St. 500 Howard St. 1920 Terry Ave. 927 Portland Ave. 4128 Broodway 
New Orleans 12 Atlanta 3 Washington 5, D. C. 

1425 Tulane Ave. 492 Peachtree St., N.E. 1501 14th St., N.W. 
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The Scientific Author as I Have Known Him 


H E is a happy man whose work has brought him asso- 
ciation with the men and women of science rather 
than with, say, ‘‘personalities’’ of the entertainment 
world or polities, or the stuffed shirts of pseudo-Big 
Business. It is not only that the scientist brings to his 
work an exceptional competence and a singular assiduity ; 
not only that his work probably does more for human 
welfare, in the long run, than any other; it is also that 
science seems to bring to its devotees integrity of mind 
and purpose and a refreshing modesty. 

This rises, no doubt, from the character of the work 
itself. As each new exploration of a frontier enlarges the 
understanding, it also uncovers new vistas of ignorance. 
So there are few prima donnas in science. The atmosphere 
is rather that of a healthy humility, and few can breathe 
it without learning telerance and the agreeable ability to 
grasp another’s point of view. Although I am not a sci- 
entist myself, it has been my lot to have had much to do 
with scientists; and I count the privilege a great one. 

I am speaking here, however, not to the point of the 
scientist qua scientist but of the scientist as an author. 
And first, one must observe that authorship is an inevita- 
ble part of the scientific job. Charles Darwin bemoaned 
the fact that he had to record and report as well as ob- 
serve, but record and report he did. And every other 
scientist worth his salt must do the same. Writing is not 
a dainty accomplishment, like playing the guitar, which 
the scientist may or may not elect to do. Reporting is an 
integral and inescapable factor in any research, and no 
research is complete without the record. 

It behooves the scientist, therefore, to make conscious 
effort to achieve a lucid and impeccable style—and many 
writers of science material have done this, either intui- 
tively or deliberately. I could name names but the chance 
of important omission, which could seem invidious, is too 
great. Yet it has seemed to me that, over the course of 
the 30-odd years that have constituted my acquaintance 


with science writers and writing, the quality of that writ- 
ing has steadily deteriorated. This and what follows is, 
of course, a generality that ignores notable exceptions. 

In the first place, it is much more difficult nowadays to 
get the scientist to write than it was 30 years ago. He is 
absorbed and preoccupied with his work, he devotes enor- 
mous time and energy to it, and the sheer labor of writ- 
ing about it in addition apparently appalls him—he has 
no time for it and no taste for it if the time availed. 
Compelled at last to put pen to paper, he discovers (or, 
more accurately, his reader does) that he has lost or never 
acquired the necessary techniques, which means that, 
before the manuscript ean be printed somebody must 
pateh it. 

It is almost axiomatic in a publishing office that noth- 
ing conelusive can be learned about an author’s style 
and diction from his reprints. The reprints may have had 
very much, much, little, or very little of the soothing 
ministrations of an editor. An original manuscript is 
the only safe guide. 

Whether anything can or should be done to alleviate 
this situation, I really do not know. Since the men and 
women of science are certainly not too stupid to learn 
the elements of English, a remedy could readily be found 
in more time spent on writing in science courses or, per- 
haps more to the point, in a general recognition of the 
fact that sound English is as much a part of training for 
science as for any other appropriate technique. 

But this is, possibly, a millenial hope. We shall preb- 
ably have to be content, the tempo and temper of the 
times being what they are, with ramshackle literary edi- 
fices, shored up to keep them from falling to pieces and 
patched and gilded here and there to make them pre- 
sentable. 

Rosert 8. GILL 
The Williams § Wilkins Company 
Baltimore 2, Maryland 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at Business Press, Lancaster, Pa. 
Entered at the Lancaster, Pa‘, Post Office as second class matter under the Act 
of March 3, 1879. 

All correspondence should be addressed to SCIENCE, 1515 Massachusetts Ave., 
NW, Washington 5, D. C. Manuscripts should be typed with double spacing and 
submitted in duplicate. The AAAS assumes no responsibility for the safety of 
manuscripts or for the opinions expressed by contributors. 
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Change of address: The notification should reach us four weeks in advance. If 
possible, please furnish an address stencil label from a recent issue. Be sure to 
give both old and new addresses, including postal zone numbers, if any. 

Annual subscriptions: $7.50; foreign postage, outside the Pan-American Union, 
$1.00; Canadian postage, 50¢. Single copies 25¢. Special rates to members of 
the AAAS. 

SCIENCE is indexed in the Reader’s Guide to Periodical Literature. 

AAAS alse publishes THE SCIENTIFIC MONTHLY. Subscription and ad- 
vertising rates will be furnished on request. 
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TRAVEL ARRANGEMENTS 
FOR THE AAAS BERKELEY MEETING 
December 26-31, 1954 


In time or in cost, a trip from an eastern city to California is not much more than a round trip to 
a midwestern city. Californians who for years have been attending meetings in the East have told their 
colleagues that the continental distance is the same each way, and that it should be the turn of the 
Easterners to visit the Pacific Coast. 

The Association is planning ways it may assist those who will attend the 121st AAAS Meeting on 
the campus of the University of California at Berkeley, this December. The possibilities include: 
1. Low cost AAAS limousines from Oakland and San Francisco airports and railroad terminals di- 

rect to the dormitory or hotel of each delegate. 


2. Arrangements for traveling together in AAAS cars on fast trains leaving Chicago, Washington, 
D. C., and New York. , 


3. Arrangements for chartering first class DC6, 6B, or 7 planes of scheduled airlines—at prices compar- 
able with air coach travel. 


Note: In the following table of round-trip fares all figures include the new lowered 10% federal tax. 


ROUND TRIPS TO OAKLAND OR SAN FRANCISCO FROM 


Chicago Washington, D. C. New York 
By Bus Time: 24% days Time: 4 days Time: 4 days 
$82.50 $104.94 $112.31 
By Rail Time: 2% days — leaving | Time: 3% days — leaving | Time: 3% days — leaving 
evening, Dec. 24 and morn- | evening, Dec. 23 and morn- | evening, Dec. 23 and morn- 
ing, Dec. 31 ing Dec. 31 ing Dec. 31 
Reclining $ 99.17 $147.62 $156.64 
seat coach 
First class $139.10 $204.33 $222.67 
Lower berth 46.20 60.06 63.58 
Total $185.30 $264.39 $286.25 
By Air Time: 7-8 hrs., leaving a.m. | Time: 10-11 hrs., leaving | Time: 10-11 hrs., leaving 
or p.m., Dec. 26; returning | a.m. or p.m., Dec. 26; re- | a.m. or p.m., Dec. 26; re- 
a.m. or p.m. Dec. 31 turning a.m. or p.m., Dec. 31 | turning a.m. or p.m., Dec. 31 
Air coach $167.20 $215.60 $217.80 
(no meals) 
Chartered Ist class c. $178.00 c. $235.00 c. $235.00 
(meals included) 
First class $239.91 $312.18 $332.09 
(meals included) 


AAAS TRAVEL — Dr. R. L. Taylor 
1515 Massachusetts Avenue, N.W. 


Washington 5, D. C. 


PLEASE READ ABOVE TABLE, FILL OUT THIS COUPON, AND SEND IT TO 


Address 


I shall probably attend the AAAS Meeting in Berkeley. Without obligation I am interested in possible group 
travel arrangements to San Francisco from: j 


2. My preferred manner of transport is: 

0 Rail — coach DC Air — coach DC Bus 

OJ Rail — Ist class ( Air — chartered, Ist class (CD Other 


0 Air — Ist class 


3. I would 0 return east immediately after the meeting 
(D remain indefinitely on the Pacific Coast 
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THE RECO 


APPARATUS ...for separations of organic or 


Applicable for 
clinical estimation of 
human blood 
protein constituents 


PRICE: RECO Model E-800-2 Paper Electro- 
phoresis Apparatus, consisting of Power Unit 
and Migration Chamber, complete, §290.00 

(Price does not include Automatic Timer) 


automatic electrical 
Giscunn3et when 


! 
Safety engineered for 
cover is removed. 


RECO Paper Chromatographic Equipment also 
available: Chromatocabs (for two-dimensional separ- 
ations)... Drying Ovens... Electric Desalter (for removal 
of inorganic salts from organic and amino acids)... Racks, 
Stainless steel and Pyrex (for one-dimensional separa- 
tions)...Pyrex Chromatography Jars (with specially ground 
top edges)... Pyrex Solvent Troughs (or assem- 
blies)... Densitometers...Ultra Violet Lamps...Disc Cham- 
bers ...Stainless Steel Clips... Pyrex Indicator Sprayers 
...Micro Pipets. Write for General Catalog. 


Foreign inquiries solicited. Delivered prices quoted on request. 


MANUFACTURED BY 
he 


inorganic compounds having 
electro-migratory characteristics 
when electric potential 

is applied. 


SPECIAL FEATURES 


Water Cooled Surface for Paper or Starch... The plat- 
form surface, on which buffer saturated filter paper or 
starch is placed, is cooled by circulating water (see illus- 
tration) to reduce evaporation and minimize change in 
buffer solution during operation, thus permitting use of 
high voltages. 


Power Unit supplies 0-720 volts at 200 miliamps con- 
tinuously variable, with 3%-inch volt-meter and 3%-inch 
double scale miliamp meter reading 0-20 and 0-200 mili- 
iamps for accurate current measurements. Direct current 
measurements. Direct current ripple is reduced by means 
of a choke-capacitor filter. Multiple power outlets avail- 
able at nominal extra cost. For 115 volts AC. 


+ Anti-diffusion plates in electrode troughs reduce any 


changes in electrolyte at the paper due to electrolysis. 


+ Platform surface is quickly adaptable for either paper 


or starch paste by means of end gates. 


+ Electrode vessels easily dismounted for cleaning. 
+ Automatic timer for use in conjunction with power sup- 


ply (at additional cost). 
Write for Brochure $$-10 


April 23, 1954 


(RESEARCH EQUIPMENT Corporation 
1135 THIRD STREET - OAKLAND 20, CALIFORNIA + TWinoaks 3-0556 


CABINETS for Continuous 
Vertical Curtain Electrophor- 
esis Apparatus will be offered 
shortly. If interested, request 
Brochure S-12 to be mailed 
when issued. 
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PHOTOELECTRIC ELLIPSOMETER 


FOR THE DETERMINATION OF FILM THICKNESS 


FOR FURTHER 
INFORMATION 
WRITE TO 


RUDOLPH SONS 


MANUFACTURERS OF OPTICAL RESEARCH AND CONTROL INSTRUMENTS 


P. O. Box 446 


CALDWELL, N. j. 


“VITAMIN FREE” CASEIN 
(Hot Alcohol Extracted) 


A valuable source of protein nitro- 
gen of exceptional purity for in- 
corporation into diets to produce 


AMINO ACIDS 


A complete selection of more than 100 amino 
acids. 


“VITAMIN FREE” CASEIN 
HYDROLYSATE 


Pre-tested for microbiological vitamin assays. 


NUCLEOPROTEINS — PURINES 
PYRIMIDINES 


A complete selection of all derivatives. 


vitamin deficiencies. WR | TE FO r 
MISCELLANEOUS NEW CATALOG 
BIOCHEMICALS OVER 1100 ne 

FOR IMMEDIATE SERVICE: MOntrose 2-0212 ITEMS | 


NUTRITIONAL BIOCHEMICALS 
OR PORATION 


21010 MILES AVENUE + CLEVELAND 28, OHIO 
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Announcing: Three New Texts! 


INTRODUCTION TO NUCLEAR ENGINEERING 
by RAYMOND L. MURRAY, North Carolina State College at Raleigh 


The FIRST textbook designed specifically for the undergraduate level, Profes- 
sor Murray’s new INTRODUCTION TO NUCLEAR ENGINEERING has been de- 
veloped and tested in the famous pioneering program in Nuclear Engineering at 
North Carolina State College. The new text presents a full understanding of the 
new nuclear energy field in a manner understandable to either the science or engineer- 
ing undergraduate. It is planned to help meet the growing need in this new field 
for trained personnel in peacetime research and production. 


416 pages @ 554” x 834” © March 1954 


NUCLEAR RADIATION PHYSICS, 2nd Edition 
by RALPH E. LAPP, formerly Executive Director, Committee on Atomic Energy, 


Research and Development Board; Howard L. Andrews, Senior Scientist, U. 5S. 
Public Health Service. 


Here is a comprehensive introduction to the principles and methodology of 
modern nuclear physics for students having only a general background of physical 
concepts. Carefully following the pattern established by the popular first edition, Lapp 
and Andrews present recent advanced developments by the logical application of basic 
principles rather than by rigorous mathematical derivations. 


535 pages @ 554” x 834” e March 1954 


GRIGNARD REACTIONS OF NONMETALLIC SUBSTANCES 
by M. S. Kharasch and Otto Reinmuth, University of Chicago. 

BRIEF DESCRIPTION: This book presents the first attempt at coordinated 
theoretical treatment of Grignard reactions and represents the nearest thing to an 
exhaustive literature survey yet achieved. The preparations and properties of the 
Grignard reagents have been treated in great detail (Chaps. II-V) and the division of 


subject matter into chapters has been made on the basis of co-reactants, or groups 
of closely related co-reactants. 


1,440 pages @ 6%x9” e To be published in June 


QUANTUM CHEMISTRY 
by Kenneth S. Pitzer, University of California at Berkeley 


In this text, Dean Pitzer has reduced to a minimum the mathematical require- 
ments for an understanding of Quantum Mechanics, while retaining awigorous and 
logical presentation of all essential elements. The entire text is completely up-to-date, 
as will be noted from the chapter on Nuclear Phenomena and the attention given to 
radio frequency (microwave) spectrometry at several points. 


529 pages @ 554” x 834” e@ Published May 1953 


Send for Your Copies Today 


e 
For approval copies unite 
PRENTICE-HALL, Inc. 70 FIFTH AVENUE, NEW YORK 


April 23, 1954 
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RESEARCH 


WRITE FOR FREE CATALOG 


@ Save time and money with this 
handy reference book for biologi- 

cal, microbiological, biochemical and 
bacteriological research supplies. 


CARBOHYDRATES 


Monosaccharides, Aldoses, 
Ketoses and Derivatives 
d(+) Glucosamine HCI (Chistosamine) 
L-Glucose 
Glucose-1-Phosphate (di-K Salt) 
Glucose-6-Phosphate (Ba Salt) 
D-Glucose Phenylosotriazole 
D-Gulose (Ca Cl Salt) 
1(¢+) Gulose (syrup) 
d(—) Lyxose 
1 Lyxose (syrup) 
d-alpha-Mannoheptose (d-Manno-d-Gala- 
heptose) 
d-Mannoheptulose (d-Manno-d-tagato- 
heptose) 
d(+) Mannose 
L-Mannose 
alpha-Methy]-d-Glucoside 
alpha-Methyl-d-Mannoside 
4-Methy]-alpha-d-Mannose 
1(+) Rhamnose 
d(—) Ribose 
1(-) Sorbose 
Alpha-D-Talose 
Xylose 
Disaccharides and Trisaccharides 
d(+) Cellobiose (Cellose) 
Lactose (Technical Grade) 
Lactose, beta 
d(+) Lactose 
d(+) Maltose 
d(+) Melezitose 
d(+) Melibiose C.P. (Hydrate) 
d(+) Raffinose C.P. (Hydrate) 
Saccharose C.P. (d(+) Sucrose) 
d(+) Trehalose Hydrate 


Turanose 

Polysaccharides 
Dextrin (Bacty Grade) 
Inulin 
Chrondroitin Sulfate 
Glycogen 


Jung 
MICROTOMES 


and 


MICROTOME 
KNIVES 
FOR EVERY PURPOSE 


Clinical Sliding 
Botany Freezing 
Plastics Immersion 
Fiber Rotary 
Bone Brain 
Sectioning Sectioning 


For Detailed Information Write 


WM. J. HACKER & CO., INC. 
82 Beaver Street New York 5, N. Y. 


Heparin Sodium U.S.P. (100,000 1.U./gm.) 


ROYAL BERLIN 


Hard Porcelain Filtering Crucibles 
and Filtering Tubes 
For Regular and Micro Filtration 


= These crucibles and tubes are the 


ities t about 6, 7 tnd 8 microns. 
Filtering tubes porosity #2 
(7 microns). Made 3 micro filtra- 
tion of liquids from precipitates by 
suction. 
R. B, Micro Immersion Filter 
Tube #0.9886: $3.75. 
R. B. Micro Filtering Crucible 
#0.9974 A-2,1.2 cc. capacity, 90¢ 
R, B. Filtering Crucible #0.9779 FILTER 
4 A-1, A-2 and A-3, 25 cc. capacity, 
FILTER $1.25. 
Available through laboratory supply dealers or from us. 
Bulletin on request 


Write for your copy today! 


G E y E R A L 60 Laboratory Park 


BIOCHEMICALS, INC. Chagrin Falls, Ohio 
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FISH-SCHURMAN CORPORATION 


74 Portman Road, New Rochelle, N. Y. 
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FEATURES: 


Operotes on 105-120 volt, 50/60 cycle AC 
Direct reading controls: 

* regulate stimulating voltage from 0 to 100. 

* regulate frequency from 8 to 75 pulses per second. 
Expanded ranges on voltage contro! permit accurate determina- 
tion of output in segment used for “‘threshold’’ measurements. 
Dial controls accurately and easily reset to any position. Experi- 
ments can be repeated or continued at future times merely by 
resetting controls to previous positions. .. .. .. .. .. + 
Impulse Control Lever: 

* provides in the “‘up"’ position a train of impulses exactly 

to the frequency dialed. 

* provides in the ‘‘down'’ position a single impulse which 

may be repeated of will. 

* neutral ‘‘center"’ delivers no impul: 

Switch circuit provided for operating a Marker. 
Pilot light 

“On-Off toggle switch 

Compact cabinet measures 6” x 6” x 6” 

Approved 6-ft. rubber covered cord and rubber plug 
Metal cose, block crackle finish 


Rubber feet on bottom and back for normal or upright operation. 
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FIG. 1 FIG. 2 


The pulse, viewed ~ . cathode roy oscilloscope, is of spike or 
saw-tooth shape, with rising phase, 
and an exponential falling” phase. The instrument will produce 
a single isolated pulse ae, 1), which may be repeoted at 
will, or @ train of pulses of predetermined rate (Fig. 2). 
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LAB-TRONICS, INC., is on organization of 
internationally known medical and engineer- 
ing research scientists dedicoted to the devel- 
opment, design, and of p 
apperatus for research in such scientific fields 
Physiology, Nevrology, Histology, Bic- 
chemistry, Pathology, Nevrosurgery, Physical- 
Ch lee ond BL. hy ond pl 2 


engineering. 


APPARATUS FOR 
RESEARCH 


For Student 
Laboratory Use in 


Biology, Zoology 
and Physiology 


The PHYSIO STIMULATOR for students is a specially en- 
gineered instrument designed for laboratory and research 
work in Biology, Zoology and Physiology. Direct reading 
dials indicate the frequency and voltage delivered and 
a control lever releases the stimulating current either as 
a single impulse or as a series of impulses. This instrument 
is of professional quality throughout, yet produced at a 
price which makes it practicable for classroom use, ena- 
bling each student to have his own stimulator to carry on 
his experimentation. 


PHYSIO STIMULATOR, Model N-103-B 


PHYSIO STIMULATOR, Model N-103-85 provides 5-volt AC 
for Marker Circuit; Complete (Less Leads) 


OUTPUT LEADS, Black and red colored vinyl insulated 
handles with 48” leads and molded tip plugs 


2.10 


GUARANTEE:--The LAB-TRONICS “STUDENT” PHYSIO 
STIMULATOR is unconditionally guaranteed for a period 


of one year. 


INCORPORATED 


WASHINGTON BLVD.=—-CHICAGO 7, 


ILLINOTUS 
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Lipase 


WORTHINGTON 
rypsin 


Aldolase ENZYMES 
Catalase 

Phosvitin 

Lysozyme 

Carboxylase 

Chymotrypsin 
Hyaluronidase 
Giucuronidase 

Xanthine Oxidase 
Desoxyribonuclease 
Alcohol Dehydrogenase 
D-Amino Acid Oxidase 
Lyophiled Chick Embryo 
Soybean Trypsin Inhibitor 
Lactic Acid Dehydrogenase 


WORTHINGTON BIOCHEMICAL CORP. 
Freehold, New Jersey 


A MIGHTY LIGHT 


FROM A SMALL SOURCE 


““POINTOLITE”’ LAMPS 


Laboratory workers rely on Pointolite’s 
dependable, steady light that requires 
no attention after starting. Illumina- 
tion is an intensely brilliant, remark- 
ably white, ‘‘point of light’’. Designed 
to fit scientific optical instruments 
for photographic and projection pur- 
poses. Lamps in various candle-power 
sizes and necessary auxiliary equipment 
are described and listed in Bulletin S. 


JAMES 6. BIDDLE co. 
ELECTRICAL & SCIENTIFIC INSTRUMENTS 
“1316 ARCH STREET « PHILADELPHIA 7, PENNA, 


_| CUT OUT THIS AD AND PIN IT TO 
YOUR LETTERHEAD FOR ENOUGH 


COAGUSOL 


T. M. REG. U. S. PAT. OFF. 


\\\ ! TO MAKE 6 GALLONS OF SOLUTION! 


You will find that a COAGUSOL solu- 
tion’s penetrating action strips stains, 
dried blood and tissue from even the 
finest serration of surgical instruments, 
without seap, without scrubbing— 
speedily, econemically. Because we are 
sure that you will find this new deter- 
gent invaluable—we ask you to try 
COAGUSOL at our expense. For 
full information and your gen- 
erous sample, write right now to 


G.A.B. Interference Filters 


(Made in Switzerland) 
for isolating narrow spectral bands 


iit 
Mit 


Ld 
LENGTH 


Spectral Range: 400-900 millimicrons 
Spectral Width: 12-15 my, Transm.: 45-50% 
Size: 2” x 2”. Other sizes on order. 


. 


For 
Flame Photometry and Color Densitometry 
Microscopy and Photomicrography 
Colorimetry and Fluorimetry 
microcolorimetry. refractometry. pelorimetry. and. in ali 
in the visible 


other fields wiring monochromatic 
and renee. 


Write for Bulletin #180 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


Science, Vol. 119 


| 
i 
| FREE 
\ 
| 
\ 
| 
i\ 
| 
Hospital LiQUIDS | 
\ 
Georgio 
10a 


LABORATORY 
STIRRERS 


with POSITIVE 
Speed Control 
SPECIFICATIONS: GEAR DRIVE STIRRERS 


@ Sturdy Bodine Series wound motor 1/18 hp 
@ Table-Top Control Rheostat 6:1 Catalog $7 0-95 
seduction igh speed shaft—5000 RPM No. 93569 

@ Low speed shaft—833 RPM 

@ Torque of 3.0 in pounds 

© true running chuck for 5/16” reds Heavy duty stirrer, incorporating all the features of 

@ mounting rod 6” power, ruggedness and durability . . . with the 

© weight 61/2 pounds addition of reduction gears giving high torque at 
110 Volts AC-DC @ Stainless Steel Mounting Rod @ low speeds . . . for any job in the laboratory from 
Continuous Duty @ Can be mounted to any Laboratory the lightest to the heaviest. 


Support by ordinary clamp holders @ Chuck can be used 


The STANDARD 


DYINA- PUMP 


INCREASE THE FLEXIBILITY AND USEFULNESS OF YOUR PRESENT 
LABORATORY EQUIPMENT THROUGH THE OF THE 
VERSATILE, DEPENDABLE STANDARD DYNA-PUM 


@ PUMPS GASES FOR GAS ANALYZERS AND GAS DETECTORS 
@ PUMPS AIR FOR JET-TYPE LIQUID FILTERING EQUIPMENT 
@ PUMPS GASES FOR GAS FILTERS | 


@ PUMPS AIR FOR PNEUMATIC EQUIPMENT AND MECHANISMS 


Designed to a fulfill the diversified requirements of industrial and 
medical research atories and to serve as the operating component for 
wh. and instruments, the STANDARD DYNA-PUMP 
‘eatures 
Smooth-Flowing Pressure or Suction—The high speed (1500 strokes/minute) smooths out the : 
rete so that “t is ideal for operating filtering equipment or gas analyzers. ~~ 
Non-Contaminating—Since it is diaphragm actuated, there is no lubricant to contaminate the material. 
Dependability—Motor is directly connected to pump—no belts to slip. Diaphragm is positively driven on both compression and 
suction—not dependent upon springs. Cannot be stalled. 
Continuous Duty Design—Brushless motor requires a few drops of oil every three months. No further maintenance is neces- 
sary. Continuous running 24 hours per day. Field proven. 
Pump hoaig and base are made of aluminum. ag - is Sate’ enclosed. The resilient mounted, brushless 
y ong, 


nected directly to the pump. Pump measures 61/4 ins. ins. ins. hi and wei, 4\ 1/70 
horsepower motor draws watts and operates on 15 %o cycles, A ehs va i710 
MAXIMUM SUCTION—12 ins, Hg. ...c.ccceccccccccccccccesscccsecsees No, 84404 STANDARD DYNA-PUMP Each 35.00 


STANDARD SCIENTIFIC SUPPLY CORP. 
- 34 West 4th Street e New York 12,N. Y. 


LABORATORY APPARATUS — REAGENTS — CHEMICALS 


CENTRIFUGES BALANCES, WEIGHTS CLINICAL TESTING SUPPLIES 
COLORIMETERS FURNACES AND OVENS LABORATORY GLASSWARE 
‘pH METERS RADIATION EQUIPMENT HEATERS AND HOT PLATES 
INCUBATORS SPECTROPHOTOMETERS MICROSCOPES & ACCESSORIES 
PUMPS TESTING APPARATUS THERMOMETERS, THERMOREGULA TORS 


. . . AND EVERY LABORATORY NEED! 
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ACTH * Growth * Gonadotropes 
Estrogens * Androgens 


Corticoids * Progesterone 
Others 


HYPOPHYSECTOMIZED 
RATS 


Write for details 


ENDOCRINE LABORATORIES 
OF MADISON, INC. 


5001 W. BELTLINE HIGHWAY MADISON, 


Carworth Farms, Inc. 


Laboratory animals and laboratory reagents 


First in uniformity 


First in dependability 


For further information and price list 
please write: 


CARWORTH FARMS, INC. 


NEW CITY, ROCKLAND COUNTY, N. Y. 


there Here are eight 
must be distinct reasons 
a reason why Haemo-Sol 
is the preferred 
cleaner for labora- 
tory glassware. 


Completely Soluble 

(|- j * Leaves No Residue 

Saving No-scius Cleo * Fully Haemo-Digestive 

* Lower Surface Tension 

* Scientifically Formulated 
* Controlled pH 

* Multiple Laboratory Uses 


* Greater Economy 


Street, New for literature and samples 


write today to: 


MEINECKE & COMPANY, INC. 


225 Varick St. . New York 14, N. Y. 


GLASS ABSORPTION 
CELLS KLETT 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturin 
179 East 87 Street, New York, New Co. 
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The ELLIOTT 


AUTOMATIC 
TISSUE 
PROCESSOR 


FOR RAPID 


Fixation Infiltration 
Dehydration Staining 


FEATURES 


@ Clean design permits easy cleaning 

@ Access to carrier constantly possible 

@ Constant coverage for beakers, to prevent evaporation 

@ Easily prepared timing discs of durable material 

@ Beaker clips to prevent spilling of contents 

@ Materials of table impervious to reagents 

@ Wax baths readily removable 

© Constant agitation of solution in use 48 hr. cycle 
provided for 

© Delayed start of cycle possible for week-end sequence 

@ Carrier arm can be started at any beaker 


SPECIFICATION 
Overall dimensions 46” x 28” x 28” 


5 
Opera off normal A.C. lighting 


Consumption less than 300 watts 
Capacity of beakers 1 litre 


changes 
THE E.1.P. sencn 


Designed to meet the demand of the busy laboratory 
with limited space, and where automatic staining is not 
required, the Bench Model incorporates all the features 
of the floor model for the automatic Processing of Tis- 
sues ... minimum bench width required to accommo- 
date this Model is 26”. Revolving Cabinet provides 
easy access to all beakers. 


SPECIFICATION 


Manufacturers & Distributors of Scientific Equipment 
6th & Byrd Streets Richmond, Virginia 
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The Cultivation of 
ANIMAL and 
PLANT CELLS 


PHILIP R. WHITE, 
Roscoe B. Jackson Memorial Laboratory 


THEORETICAL and technical treatment of laboratory 
culture methods, stressing the cell as the basic physio- 
logical entity from which organisms derive. Major lab- 
oratory practices of both plant and animal cell cul- 
ture are presented concisely and in detail, to aid in isola- 
tion, cultivation, and use of cells as research materials 
and tools in a variety of areas. Book reflects latest 
h and develop s in this increasingly important 
field. Researchers, teachers and students in the fields of 
animal and plant physiology, tissue and cell metabolism, 
morphogenesis, and virus cultivation will find it 
indispensable. Extensive bibliography, 55 ills. $6 


Fresh-Water 


INVERTEBRATES 
of the United States 


ROBERT W. PENNAK, University of Colorado 


THE FIRST inclusive study of this subject since 1918. 
An up-to-date manual for biologists, zoologists, and ad- 
vanced students, it draws on more than 5000 sources. 
This authoritative, ready reference emphasizes the 
natural history, ecology, and taxonomy of free-living, 
fresh-water invertebrates of this country. References in- 
clude older classical contributions and recent papers of 
importance. Adaptable as a textbook, it includes keys 
to all taxonomic groups. Both keys and text superbly 
illustrated with photographs, line drawings. 482 ills., 
tables; bibliographies; 769 pages. $14 


Just Out . 


The Secret of 
THE GREEN THUMB 


HENRY T. NORTHEN, University of Wyoming, 
and REBECCA T. NORTHEN 


THE SCIENTIFIC facts behind the rules for care of 
flowers, lawns, trees, shrubs, vegetables, etc. Gives a 
clear understanding, in non-technical language, of plant 
structure, how plants grow, and how they react to their 
envir Guidance on watering, pest and disease 
protection, plant breeding, factors that make plants 


flower, plant hormones and soilless culture. For a home ° 


garden or a large-scale commercial operation, this book 
offers many new suggestions for the raising of healthy, 
beautiful plants. Profusely illustrated with over 250 
photographs and drawings. 430 pages. $5 


THE RONALD PRESS COMPANY 


15 East 26th St., New York 10 
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Ad ine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulon; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
p-Nitrophenylphosphate; Nucleoprotein; Orcinol; Pan- 
creatin; Pantothenyl Alcohol; Penicillinase; Peroxidase; 
Phenazine; Phenylpyruvic Acid; Phloridzin; Phosphory- 
lase; Piperin; Porphyrindine; Protamines; Protoporphy- 
rin; Pyridoxal; Pyridoxamine; Pyrocatechuic Acid; 
Pyruvic Aldehyde; Ribonuclease; Saccharic Acid; Sal- 
mine; Serine Phosphoric Acid; Spermidine; Spermine; 
Thioacetic Acid; Thiocytosine; Thyroxine; Trigonelline; 
Triphenyltetrazolium Chloride; Tripyridyl; Trypsino- 
gen; Tyrosinase; Tyrothricin; Urease; Uricase; Uri- 
dine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS |, !nc. 


23 West 60th St. York 23,N.Y. 
Telephone Plaza 7-6317 


understanding 


with a minimum of 
mathematical symbolism.” 


BIOMETRIC ANALYSIS 
by ALAN E. TRELOAR, University of Minnesota 


Here is a practical first course in statistics 
which offers graduate students an excellent 
foundation in basic principles. The approach 
stresses the large sample for clear views of 
issues without taxing abstractions. This 
book has proved itself useful in practice in 
all sciences. Copyright 1951; $4.50. 
**,.. unique in its use of 

geometric derivations.” 


RANDOM SAMPLING DISTRIBUTIONS 
by ALAN E. TRELOAR, University of Minnesota 


This exceptional book thoroughly explores 
frequency distribution curves for errors of 
random sampling in the simple statistics of 
measured variables. Especially suitable for 
students with only an elementary knowledge 
of mathematics and statistics. Sixth Print 
ing 1952; $2.25. 


Order now...on approval if you wish...from 


—_@— 
BURGESS pusuisuinc company 


428 South Sixth Street Minneapolis 15, Minnesota 
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LEA & FEBIGER SCIENTIFIC PUBLICATIONS 


Buchanan—Functional Neuro-Anatomy. 2nd edition. 
323 pages, 7” x 10”. 273 illustrations, 19 in color. 
$7.50 


Kuntz—The Autonomic Nervous System. New 4th 
edition. 605 pages. 94 illustrations. $10.00 


Kuntz—Textbook of Neuro-Anatomy. 5th edition. 
524 pages. 331 illustrations. $8.00 


Boyd—lIntroduction to Medical Science. 4th edition. 
304 pages. 124 illustrations and 3 plates in color. 
$4.50 


Boyd—Textbook of Pathology. New 6th edition. 1024 
pages. 570 illustrations and 32 plates in color. $12.50 


Gray—Anatomy of the Human Body. 25th edition. 
Edited by Cuartes Mayo Goss, M.D. 1478 pages, 
7” x 10”. 1263 illustrations, mostly in color. $14.00 


Craig and Faust—Clinical Parasitology. 5th edition. 
1032 pages. 326 illustrations and 6 plates in color. 
16 tables. $12.00 


Faust—Human Helminthology. 3rd edition. 744 pages. 
313 illustrations. $10.00 


—The Extremities. 117 pages. 106 illustra- 
tions. $2.75 


irmg—The Head, Neck, and Trunk. 115 pages. 
103 illustrations. $2.75 


Bradley, Gustafson and Stoklosa—Pharmaceutical 
Calculations. 2nd edition. 290 pages. $3.75 


Hartman and Brownell—The Adrenal Gland. 581 
pages. 72 illustrations. $12.00 


Kendall—Microscopic Anatomy of Vertebrates. 3rd 
edition. 354 pages. 225 illustrations. $6.00 


Rogers, Soine and Wilson—Inorganic Pharmaceutical 
hemistry. 5th edition. 850 pages. Illustrated. $10.00 


Wintrobe—Clinica¥ Hematology. 3rd edition. 1048 
pages. 220 illustrations and 17 plates, 13 in color. 
$12.50 


Reddish—Antiseptics, Disinfectants, Fungicides and 
Chemical Physical Sterilization. New. 841 


pages. 71 illustrations, 130 tables. $15.00 


Levinson and MacFate—Clinical Laboratory Diag- 
nosis. 4th edition. 1146 pages. 221 illustrations and 
13 plates, 10 in color. 117 tables. $12.00 


Marshall—Applied Medical Bacteriology. 340 pages. 
Illustrated. 50 


Bowen-Stone—Applied Anatomy and Kinesiology. 
New 7th edition. 462 pages. 261 illustrations, 18 in 
color. $5.50 


Cowdry—Textbook of Histology. 4th edition. 640 
pages. 837 illustrations on 337 figures, 13 in color. 
$8.50 


Schafer—Essentials of Histology. 15th edition. 655 


pages. 662 illustrations, some in color. $6.50 


Wiggers—Physiology in Health and Disease. 5th edi- 
tion. 1242 pages. 280 illustrations. $10.00 


Lucas—Elements of Human Physiology. 2nd edition. 
357 pages. 158 illustrations, 2 in color. $4.75 


Starling—Principles of Human Physiology. 11th edi- 
ty 1210 pages. 709 illustrations, some in color. 
11.00 


Card—Poultry Production. 8th edition. 416 pages. 
216 illustrations and 4 plates, 2 in color. $5.00 


Talbert—Growing Fruit and Vegetable Crops New. 
350 pages. 72 illustrations. $4.50 


Talbert—General Horticulture. 452 pages. 129 illus- 
trations. $4.00 


Knott—Vegetable Growing. 4th edition. 314 pages. 81 
illustrations. $4.00 


Chandler—Deciduous Orchards. 2nd edition. 436 
pages. 113 illustrations. $6.50 


Chandler—Evergreen Orchards. 452 pages. 66 illus- 
trations. $6.00 


McDougall—Plant Ecology. 4th edition. 234 pages. 
118 illustrations, $4.00 
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The Challenge of 
Man's Future 


by Harrison Brown 


Harrison Brown, already widely 
A recognized by his fellow scien- 


1: tists, has now written a wise and 
brilliant often startling book. 
oun e0- 
y 8 8 “A masterful study of world 
chemist’s population trends, food ‘prob- 
lems, living standards, and the 
over-all threatening limitations of food, 
: mineral, and energy resources.” 
picture Louis BARRON, 
of our Grolier Society 
chances “If we choose to remain igno- 
f rant of the facts in this great 
or book, we choose a fool’s para- 
dise.” —H. J. MULLER, 
civilized Nobel Prize winner 
survival $3.75 


oom THE VIKING PRESS, 18 E. 48th St., New York 


REFS GERATED 
Built and installed 
to.fit YOUR 


specifications 


Scientific Supply Division 


CHOICE OF LEADING HOTELS ane 


yore. SUPPLY Co, 
P.O, Box 328 
San Antonio, Texas 


PRICELESS EUROPEAN TECHNICAL 
AND 
SCIENTIFIC BOOK REPRINTS 
700 TITLES 
and 


Reprints of 129 Foreign Medical, Scientific, 
and Technical Periodicals. 


AVAILABLE TO YOU 


Immediate delivery, at prices lower than the 
originals, through use of Edwards Brothers LITH- 


OPRINT process of book REPRINT. 


One of these books may be the answer to your 


J. W. EDWARDS, PUBLISHER, INC. 
Ann Arbor, Michigan 


search! 
' Send free catalog at once to 
ZONE ... STATE ........ 


Radio- 


Active 


STEROIDS 


IMMEDIATELY 4 
ESTRONE 

2.7 microcuries 

-! Price per mg. $50.00 

* ESTRADIOL 16-C“ 

Activity per mg. 
governmen! depen. Price per mg. $65.00 
‘energy to- PROGESTERONE 21-C* 

ed 

Price per mg. $40.00 

* DESOXYCORTICOSTERONE 

For these forms ACETATE 21-C"* 

and other Activity per mg. 

information, 2.25 microcuries 

write to: . Price per mg. $40.00 

Chanles Frosst & Co. . . . 

PHARMACEUTICAL ond CHEMICAL P.O. BOX 247 
MANUFACTURERS MONTREAL, CANADA 
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We have greatly 


increased our produc- 
tion over the last 

few months. Now we 
can ship from stock 
many items that 
quality-conscious men 
like you waited 
months to get. Ask 
your laboratory 
supply dealer. 


; Specify 
FREAS First 
...to Last! 


April 23, 1954 


FREAS OVENS are built to serve 20 years or more, 
even in corrosive atmospheres. They are finer than ever. 

Baked enamel or stainless steel exterior. Welded steel 
construction, thick glass wool insulation, stainless steel 
interior. Unconditional 5-year guarantee on ribbon ele- 
ment welded heater bank and dual safety hydraulic 
thermostat. Range to 260° C. 

If your dealer doesn’t have in stock the Freas Model 
of your choice, he can get these models promptly —601, 
605, 625, 831, 120, 124, 40 and 50. 


Precision Scientific Company 


2739 West Cortland Street Chicago 47 


Write for FREAS and THELCO Catalog No. 331 
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No Need to Wait | 
or Substitute for 
| | 
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= ready Spring 1954: 


Gustav Lindau and Paul Sydow 
THESAURUS LITTERATURAE MYCOLOGICAE 


ET LICHENOLOGICAE RATIONE HABITA 
PRAECIPUE OMNIUM QUAE ADHUC SCRIPTA 
SUNT DE MYCOLOGIA APPLICATA QUEM 
CONGESSERUNT G. LINDAU ET P. SYDOW 


5 volumes, Berlin, 1908-17, 3,652 pages 
Cloth bound set, $100.00 


The first three volumes of this standard work consist of a carefully compiled record of all known 
publications on mycology (including lichenology and plant pathology) up to and including 1910. 
Listings are made chronologically by authors. 

Two additional volumes present the same material topically under such headings as geo- 
graphical distribution, fungus groups, crops involved as hosts, etc. This set, long out of print, is 


invaluable to workers in mycology and plant pathology, supplying the necessary historical back- 
ground through its bibliography. 


JOHNSON XEPRINT CORPORATION 
125 East 23 Street, New York 10, N. Y. = 


A NEW REVISED EDITION! 


HEAT CONDUCTION 


With Engineering, Geological, 
and Other Applications 


by Leonard R. Ingersoll, Otte J. Zobel, and Alfred C. Ingersoll 


This new edition contains two new chapters on drying operations, soil consolidation 
and the heat pump. The authors’ theory on the use of the ground as a source of heat for 
the heat pump is treated with much detail and is one of the most important single features 
of this book. 

For use as a text in courses in the mathematical theory of heat conduction, and in 
engineering courses in heat transfer. In courses in applied mathematics and theoretical 
physics it is useful for boundary-value problem study. An indispensable reference book for 
the applied mathematician, physicist, engineer, geologist, meteorologist, and soil mechanics’ 
student. To be published May 29. 350 pages. $5.00 


c The University of Wisconsin Press, 811 State Street, Madison 5, Wisconsin 
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the book covers: 


Part One 

The Fiber We See 

Fiber Measurement 

The Effects of Time, 
Temperature and 
Moisture 

Physical Structure 

Chemical Structure 


Color and Dyeing 

Soil Resistance 
Cleaning 

Wear Resistance 

Tear Resistance 
Weathering Resistance 
Perspiration Resistance 
Moth Resistance 


Part Two. Warmth 
Texture and Hand Wool in Warm Weather 
Fit, Shape Retention Rain Repellency 
and Tailoring Flammability 
Wrinkle Resistance Blends 
plus complete bibliography and 
easy-to-use index 


as an Apparel Fiber 


by Giles E. Hopkins 


Here is an easy-to-read, fascinating story about 
wool, the wonder fiber as used in fabrics through- 
out the ages. 


In a period of widespread confusion about the 
properties of fibers, WOOL as an Apparel Fiber 
is a clear statement of time- and laboratory- 
proven facts about the wool fiber and the char- 
acteristics of woolen and worsted fabrics. Some 
date back to the dawn of modern civilization. 
Others only recently were brought to light 
through scientific study made possible by the 
electron microscope. 


Mr. Hopkins gives you in non-technical lan- 
guage — illustrated with numerous line drawings 
—a practical, complete and objective presenta- 
tion of wool as we see it, handle it, fabricate it, 
and use it. 


About the author ...GILES E. HOPKINS is inter- 
nationally known as the pioneer of functionalized re- 
search and development in textile mills. He has been 
technical director of The Wool Bureau, Inc. since its 
inception and is the author of numerous articles on wool 
and its performance. 


FILL IN—MAIL COUPON—TODAY 


RINEHART & CO., NEW YORK, N.Y. 


April 23, 1954 


RINEHART & CO., Dept. S-4 

282 Madison Avenue, New York 16, N. Y. 

Please se jes of Woot as AN APPAREL Finer, 
by Giles E. Hopkins at $1.50 per copy. 
© I enclose check or money order for $ 


C) Please send details of lower costs for a special quantity 
purchase offer. 


Name Title 


Professional Address 


City Zone State 
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Water boiler reactor designed and 
built by North American 


REACTOR TANK 
THERMAL COLUMN (STEEL) 
SHIELD COVER 
VERTICAL 
THERMAL COLUMN 


this 


to work for you in 


|| 


nuclear reactor development 


Since 1948 North American Aviation has 
been a prime contractor to the Atomic 
Energy Commission. 

Research Reactors have been designed 
and built by North American for AEC 
contractors. 

A complete program of engineering de- 
velopment including design, evaluation and 
experimentation has been conducted for 
production and power reactors. 

An integrated program for investigations 
in nuclear science, reactor materials, radio- 
chemistry and other allied fields is currently 
underway. 


North American Aviation invites your in- 
quiry regarding reactor development or any 
other project in which atomic energy can be 
put to productive use. As in the case of pro- 
posals now in process, North American will 
provide all engineering services necessary 
for reactor development and operation—in- 
suring the widest possible range of reactor 
application. 


Experimental Nuclear Reactor designed 
and built by North American 


Each phase of the North American reactor 
development program is supported by a 
highly integrated, skilled organization work- 
ing with the most advanced equipment 
available...providing extensive atomic 
energy research and production facilities. 

All reactor development is undertaken in 
accordance with the provisions of the Atomic 
Energy Act and subject to approval of the 
Atomic Energy Commission. Please address 
your inquiry to: NORTH AMERICAN 
AVIATION, INC., Atomic Energy Research 
Department, Downey, California. 


in aircraft... atomic energy ... electronics ... guided missiles... research and development 
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GAMMA SH SHIELD 
(LEAD) Jad) 
FoRT 
‘ 
GAMMA SHIELD / REFLECTOR 10N AUXILIARY 
(LEAD) (GRAPHITE) | CHAMBER HANDLING 
80x CUBICLE 


FREE! 


A TREASURY OF SCIENCE 


Edited by HARLOW SHAPELY 
with SAMUEL RAPPORT and HELEN WRIGHT 


NO OTHER book in the field of Science even approaches the timeless, 

world-wide panorama offered in this great volume. Here is the sub- 
stance of a hundred books ...a massive anthology of modern man's entire 
universe of inceteliee... dram the dawn of history to the present! It 
includes selections from the writings of such celebrated scientists as 
Galileo, Ben Franklin, Pasteur, Eve Curie, Einstein, Clendening, Darwin, 
Huxley, Beebe, Ditmars, and many, many others, writing of men and stars 
and planets and animals — about the weather, x-rays. relativity, the atom, 
radium and space. 

This newly revised and greatly enlarged 3rd edition brings you much 
new material on recent developments in atomic research, medicine and 
other fields. A fascinating new section has been added on “Science and the 
Future,” covering synthetics, nuclear power, machines that “think,” inter- 
planetary flight, and the general outlook for the future. A TREASURY 
OF SCIENCE is truly the cornerstone book for any science library. 


Retail price, $5.95 FREE to new members 


BENEFITS YOU ENJOY AS A MEMBER 


THIS NEW KIND OF BOOK CLUB is for people interested 
in Science ... who want to keep abreast of scientific discoveries, 
inventi and develop its of all kinds, the world over. 

Each month the Club’s editors select an outstanding book. 
This and other significant works in the same field are described 
in The Science Report which you receive free. 

On joining you receive The Treasury of Science FREE with 
your first selection, Explorations in Science and The Creation of 


The Universe (two books). For every four additional selections 

EXPLORATIONS you accept, you receive another valuable Bonus Book FREE. 

in SCIENCE You do not have to accept every selection — as few as four a 

By WALDEMAR year fulfills your sole membership obligation. You accept only 
KAEMPFFERT the books you want, and pay only the ber’s 


This is a fascinating non-tech- 


special 
price, plus a small fixed mailing charge, after you have received 
nical exposition of the scien- ’ 


It costs nothing to join and you may cancel your membership 
at any time after pting four no money. Just 
mail coupon now to: Science Book Club, =" 2082, 11 East 
36th Street, New York 16, N.Y. 


irs, and the dramatic stories 
ind them. The author is a 
former Editor of Scientific 


ay 


Science and i- 
tor of the New York Times. 


This FREE GIFT Coupon Makes You a Member 


THE CREATION of the SCIENCE BOOK CLUB, Inc., Dept. 2082 1 
Please enrell me member. I am to rageive PRES, oo gift ween joining. The 
By GEORGE GAMOW Treasury of Science. With it, send as my first selection, Explorations in Science and 1 

i Dr. Gamow discusses the ori-, The Creation of The Universe (two books), at the special member's reduced price of 
} gins of galaxies, stars and only $5.85, plus 25¢ for postage and packing. For each four additional selections I | 
} planets in the light of known accept, Iam to receive a valuable Bonus Book FREE. I am also to receive the Club's 

| Feadily understocd manner, be Science Report each month free. My only obligation is to accept as few as four Club 
| expansion of the selections the first year I am a member. | 

years. Name 

Combined retail price $7.50 | 
To members, only $5.85 Address 1 
(for BOTH books) 
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ELEMENTS OF ECOLOGY 


By George L. Clarke, Harvard University. 
Deals with the ecological relations of both plants 
and animals and with both terrestrial and 
aquatic material. This book considers the com- 
plete ecological complex—involving the inter- 
relations between the various factors of the en- 


vironment and the organisms of all sorts that | 


live in it. Ready in November. Approx. 522 
pages. Prob. $7.50. 


THE KINETIC BASIS 
OF MOLECULAR BIOLOGY 


By F. H. Johnson, Princeton University; 
Henry Eyring, University of Utah; and M. J. 
Polissar, University of California. This stimu- 
lating work applies modern reaction rate theory 
to some representative biological processes as far 
as is now possible. This approach incorporates 
a relatively new understanding of the mechan- 
isms governing rate processes in general—an 
understanding based on the result of modern re- 
search in quantum and statistical mechanics. 
Ready in June. Approx. 776 pages. Prob. 

$12.50. 


JOHN WILEY 


13 Wiley Books — 


Economics 


LABOR MOBILITY AND 
ECONOMIC OPPORTUNITY 


Prepared by Members of the Committee on 
Labor Market Research of the Social Science Re- 
search Council. A first collection of short essays 
by a number of well-known authorities, sum- 
marizing the research findings and implications 
of their studies of labor mobility. Co-published 
by Wiley and the Technology Press of M.LT. 
Ready in July. Approx. 108 pages. Prob. $3.00. 


Chemistry 


ORGANIC REACTIONS, Vol. VII! 


Editor-in-Chief, Roger Adams, University of 
Illinois. Like its predecessors, Volume VIII offers 
comprehensive, reliable information on a num- 
ber of new reactions, including: method, modi- 
fications, examples of applicability, special pre- 
cautions, a detailed description of the procedure, 
expected yields, and other pertinent data. Ready 
in August. In preparation. 


THE TECHNOLOGY OF 
SOLVENTS AND PLASTICIZERS 


By A. K. Doolittle, Carbide and Carbon 
Chemicals Company. Explains many of the 
phenomena familiar to the paint or plastics tech- 
nologist in terms of fundamental theory. The 
theory of solvent action and the theory of vis- 
cosity are covered in full. Ready in October. 
Approx. 838 pages. Prob. $15.00. 
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To Be Published in Coming Months 


ORGANIC SYNTHESES 
Collective Volume II! 

Edited by E. C. Horning, National Heart In- 
stitute. Covers Volumes 20 to 29 in this well- 
known series, offering a thorough revision of the 
material. New and improved directions replace 
or supplement earlier procedures. Ready in Sep- 
tember. Approx. 898 pages. Prob. $15.00. 


Physics 


THE MOLECULAR THEORY 
OF GASES AND LIQUIDS 


By J. O. Hirschfelder, C. F. Curtiss, and R. B. 
Bird, all of the University of Wisconsin. Treats 
equilibrium and non-equilibrium statistical 
mechanics in a unified fashion, connecting the 
two through fundamental theory and physico- 
chemical applications. Valuable tables, many 
examples, and complete literature references. 
Ready in May. 1219 pages. $20.00. 


X-RAY DIFFRACTION PROCEDURES 
for Polycrystalline and 
Amorphous Materials 


By Harold P. Klug and Leroy E. Alexander, 
both of the Mellon Institute. Includes complete 
descriptions of the major techniques and appli- 
cations of an important research tool and con- 
tains the first complete treatment of the 
Geiger-counter spectrometer. Treats small-angle 
scattering methods, radial distribution tech- 
niques, analysis of powder mixtures, precision 
determination of lattice constants, and the 
most recent developments in crystallite size de- 
termination. Ready in June. Approx. 716 pages. 
Prob. $15.00. 


SUPERFLUIDS 
Volume I! 


By the late Fritz London, formerly of Duke 
University. The first full length discussion of 
the superfluids as representatives of pure quan- 
tum mechanisms on a macro-scopic scale. Based 
on Dr. London’s theory’of a link between the 
change of liquid helium at 2.19° K and the Bose- 
Einstein condensation mechanism. Ready in 
August. Approx. 214 pages. Prob. $6.00. 


Psychology 


FUNDAMENTALS OF 
PSYCHOANALYTIC TECHNIQUE 


By the late Trygve Braatoy, formerly of Ulle- 
val General Hospital, Norway. A descriptive ac- 
count of the role played by the analyst in psy- 
chiatric therapy. Included are chapters on diag- 
nostic questions, indications for psychoanalytic 
treatment, the biologic aspects of psychoanalytic 
technique, and special and general aspects of in- 
terpretation. Case histories cited. Ready in May. 
404 pages. Prob. $7.00. 


KENTUCKY SYMPOSIUM 


Based on a series of lectures given at the Uni- 
versity of Kentucky by well-known specialists. 
The eleven authors offer an outstanding com- 
parison of three areas of psychology—learning 
theory, personality theory, and clinical research. 
Ready in May. 164 pages. $3.50. 


Statistics 


INTRODUCTION TO 
MATHEMATICAL STATISTICS* 
Second Edition 


By Paul G. Hoel, University of California. A 
broad, uncomplicated survey of classical large- 
sample and modern small-sample methods of 
mathematical statistics. Rewritten at the re- 
quest of users of the earlier book, the new edi- 
tion, expanded by 25%, emphasizes basic theory, 
using concrete examples. Ready in May. 331 
pages. $5.00. 


THE 
FOUNDATIONS OF STATISTICS* 


By L. J. Savage, University of Chicago. Pre- 
sents a personalized theory of decision-making 
under uncertainty. The author gives a con- 
vincing defense of the personal viewpoint in 
probability and emphasizes the part economic 
behavior plays in statistics. Ready in June. 
Approx. 290 pages. Prob. $6.00. 


*One of the Wiley Publications in Statistics, 
Walter A. Shewhart, editor. 


Order your on-approval copies now. 


440 Fourth Ave., New York 16, N. Y. 
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Biology 


GENERAL VIROLOGY 

By S. E. Luria, University of Illinois. A basic 
approach which treats the entire field of virol- 
ogy without overemphasizing any one discipline. 
Stresses generalities. 1953. 427 pages. $8.50. 


INTRODUCTION TO 
VERTEBRATE EMBRYOLOGY, 
Fifth Edition 

By W. Shumway, Stevens Institute of Tech- 
nology, and F, B. Adamstone, University of Il- 
linois. A general account of the developmental 
process. Supplemented by detailed material re- 
lating to the amphioxus, the frog, the chick, and 
man. 1954. 389 pages. $6.00. 


A LABORATORY MANUAL OF 
VERTEBRATE EMBRYOLOGY, 
Third Edition 

By F. B. Adamstone, University of Illinois, 
and W. Shumway, Stevens Institute of Tech- 
nology. 1954. 102 pages. $2.50. 


SEX DETERMINATION, Third Edition 
By F. A. E. Crew, University of Edinburgh. 
A Methuen Monograph. 1954. 68 pages. $1.50. 


TISSUE CULTURE, Second Edition 
By E. N. Willmer, Clare College, Cambridge. 
A Methuen Monograph. 1954. 175 pages. $2.25. 


Chemistry 


GENERAL CHEMISTRY, 
A Topical Introduction 

By Eugene G. Rochow and M. Kent Wilson, 
both of Harvard University. This book teaches 
the principles of chemistry by considering a few 
selected topics and treating these as thoroughly 
as freshman preparation will allow. Only factual 
material that illustrates the chosen chemical 
principles is introduced. The result—a small, 
light, conversational volume with a simplified 
approach. 1954. 602 pages. $6.00. 


INTRODUCTION TO CHEMISTRY 

By R. T. Sanderson, State University of Iowa. 
Emphasizes essentials of general chemistry, 
stressing the nature of chemical reactions and 
the chemical bond. Contains more explanatory 


25 New Books from the 


material than usual and less descriptive material. 
The molecular condition of matter is stressed 
throughout. 1954. 542 pages. $5.50. 


ORGANIC CHEMISTRY, Second Edition 

By R. C. Fuson and H. R. Snyder, both of the 
University of Illinois. Theoretical considerations 
have been given more extensive treatment in 
this edition, and reaction patterns are stressed. 
New material is included on halogen com- 
pounds and polymerization. 1954. 544 pages. 
$6.50. 


A FRENCH-ENGLISH DICTIONARY 
FOR CHEMISTS, Second Edition 

By A. M. Patterson, formerly of Antioch 
College. Expanded by 25%, the book fully 
covers the chemistry vocabulary, plus many 
common non-technical words. 1954. 476 pages. 
$6.50. 


Matthews’ TEXTILE FIBERS, 
Sixth Edition 

Edited by H. R. Mauersberger, with a staff 
of specialists. Treats the physical, chemical and 
related properties of all of today’s textile fibers. 
1954. 1283 pages. $16.50. 


INSTRUMENTAL ANALYSIS 

By J. H. Harley, U. S. Atomic Energy Com- 
mission, and S. E. Wiberley, Rensselaer Poly- 
technic Institute. 1954. 440 pages. $6.50. 


QUANTITATIVE ORGANIC ANALYSIS 
VIA FUNCTIONAL GROUPS, 
Second Edition 

By S. Siggia, General Aniline and Film Corp. 
1954. 227 pages. $5.00. 


THE BIOCHEMISTRY OF 
THE NUCLEIC ACIDS, 
Second Edition 
By J. N. Davidson, University of Glasgow. 
A Methuen Monograph. 1954. 200 pages. $2.25. 


CHEMOTHERAPY OF INFECTIONS 
By H. O. J. Collier, Allen and Hanburys Ltd. 
1954. In preparation. 


QUALITATIVE INORGANIC ANALYSIS 


By G. Charlot, of the Ecole Superieure de 
Physique et de Chimie Industrielle de Paris. 
1954. In preparation. 


Write for a complete listing of the Methuen Monographs 
published in the fields of chemistry, physics, and biology. 


JOHN WILEY « SONS, Inc. 
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Wiley Spring List 
Mathematics 


FIRST COURSE IN CALCULUS 

By H. R. Cooley, New York University. Pre- 
sents a clear understanding of the basic concepts 
and unifies the subject around the tangent prob- 
lem and the area problem. 1954. 643 pages. 
$6.00. 


THEORY OF EQUATIONS 

By C. C. MacDuffee, University of Wiscon- 
sin. Includes an unusually complete treatment 
of systems of equations of higher degree, to- 
gether with an introduction to the theory of 
numbers and a discussion of the theory of poly- 
nomials. 1954. 120 pages. $3.75. 


ANALYTIC GEOMETRY, 
Second Edition 

By E. S. Smith, M. Salkover, and H. K. Jus- 
tice, all of the University of Cincinnati. New 
edition includes: revised problems, a new article 
on analytical proofs of theorems, and improved 
treatment of geometric functions. 1954. 306 
pages. $4.00. 


INTRODUCTORY 
COLLEGE MATHEMATICS 

By A. Leonhardy, Stephens College. Inte- 
grates the nature of mathematics and its role 
in modern civilization. 1954. 459 pages. $4.90. 


Philosophy 


IDEALS OF LIFE 
An Introduction to Ethics and the 
Humanities, with Readings 

By Millard S. Everett, Oklahoma A & M Col- 
lege. An Ethics which exemplifies the contribu- 
tion of philosophy to general education. Inte- 
grates selections from classical and contempo- 
rary writers with main body of text. 1954. 736 
pages. $5.00. 


Physics 
MAGNETIC COOLING 


By C. G. B. Garrett, Bell Telephone Labora- 


tories. Gives a balanced review of work done 


in England, Holland, and the United States. 
One of the Harvard Monographs in Applied 
Science. 1954. 110 pages. $4.50. 


Psychology 


MANUAL OF CHILD PSYCHOLOGY, 
Second Edition 

Edited by L. Carmichael, Smithsonian In- 
stitution. A series of separate chapters written 
by recognized authorities, the new edition of this 
classic work provides a coherent picture of some 
of the most important aspects of child psychol- 
ogy. 1954. 1295 pages. $12.00. 


Statistics 


STATISTICAL ANALYSIS IN 
CHEMISTRY AND THE 
CHEMICAL INDUSTRY* 


By Carl A. Bennett, General Electric Com- 
pany, and Norman L. Franklin, University of 
Leeds. A development of pertinent aspects of 
applied mathematical statistics. More worked 
examples from the chemical field than any other 
book. 1954. Approx. 694 pages. $8.00. 


THEORY OF GAMES 
AND STATISTICAL DECISIONS* 

By David Blackwell, Howard University, 
and M. A. Girshick, Stanford University. Opens 
with a treatment of the relevant parts of game 
theory and then presents the applications of this 
theory to problems of statistical decision. 1954. 
355 pages. $7.50. 


ELEMENTS OF STATISTICS* 

By H. C. Fryer, Kansas State College. Shows 
the basic reasoning behind the practical solution 
to statistical problems. Actual sampling data is 
included. 1954. 262 pages. $4.75. 


*One of the Wiley Publications in Statistics 
Walter A. Shewhart, Editor. 


Send today for on-approval copies. 


440 Fourth Ave., New York 16, N. Y. 
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New Macmillan Texts 


HUMAN PHYSIOLOGY 
by W. B. Youmans 


Containing a concise, but full coverage of 
human physiology, this text has numerous 
descriptions of actual experiments and over 
225 illustrations. Among the subjects 
treated in the text are: the physiology of 
muscle and nerve, the characteristics of re- 
flex action, the circulatory system and the 
central nervous system. Ready in May 


MICROBES AND YOU 
by Stanley E. Wedberg 


Written in a readable, informal style, this 
basic text for a one-semester terminal 
course in bacteriology converts what could 
be dry factual material into an interesting, 
living science with practical applications to 
everyday life. Ready in May 


THE LIFE OF BACTERIA 
by Kenneth V. Thimann 


This clear, detailed, well-illustrated text for 
advanced college courses in bacteriology, 
microbiology and fermentations treats the 
physiology and biochemistry of bacteria 
together with their structure, classification, 
and relationship to other microorganisms. 
Ready in November 


The Macmillan Company 


60 FIFTH AVENUE, NEW YORK 11, N.Y. 


AN INTRODUCTION TO 
LABORATORY TECHNIQUE 
IN BACTERIOLOGY, 3rd Edition 


by Max Levine 


Employing the latest bacteriological nomen- 
clature, this lab manual presents clearly 
the procedures associated with bacterio- 
logical techniques, New exercises have been 
added and the supplementary exercises on 
water and food bacteriology have been aug- 
mented and brought up to date. $4.50 


THE THEORY OF THE 


PHOTOGRAPHIC PROCESS 
2nd Edition 


by C. E. Kenneth Mees 


A complete, up-to-date revision of the well- 
known volume that reviews and summarizes 
the scientific work which has contributed to 
the knowledge of the photographic process. 
The book is fully illustrated and complete 
bibliographies accompany each chapter. 
Ready in June 


LABORATORY PRACTICE 
OF ORGANIC CHEMISTRY 
3rd Edition 


by G. Ross Robertson 


Presenting an unusually extensive but in- 
formal treatment of the principles under- 
lying laboratory manipulations in organic 
chemistry, this revised edition has been 
completely rewritten retaining the emphasis 
on theory but strengthening considerably 
the value of the experimental sections. $4.00 
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THE PRINCIPLES OF 
GENERAL BIOLOGY 


by Mary S. Gardiner 


Consisting of a survey of biology as wide 
and as general as can be reasonably made, 
this text stresses the principles underlying 
biological concepts and methods rather than 
descriptive statements of fact. $5.75 


GENERAL BIOLOGY, 
4th Edition 


by James W. Mavor 


Noted for its good balance between the 
“type” and “principles” approach, Dr. 
Mavor’s text is famous for its clear, simple 
style, its fine illustrations, its broad cover- 
age of the problems and applications of 
biology, and its flexibility. In the fourth 
edition, there are many new illustrations, 
and new sets of questions have been pro- 
vided at the ends of the chapters. $6.00 


A BRIEF BIOLOGY 


by James W. Mavor 


A concise, yet completely scientific text- 
book for one-semester courses in biology, A 
Brief Biology is based on the author’s 
longer General Biology, and follows the 
same plan and sequence of topics. The tech- 
nical terminology throughout the book has 
been kept to a minimum consistent with 


both clarity and the scientific method. $4.75 


The Macmillan 


60 FIFTH AVENUE, NEW YORK 11, N.Y. 


Some Standard Macmillan Texts 


A TEXTBOOK OF 
GENERAL BOTANY, 5th Edition 


by Gilbert M. Smith, George S. 
Bryan, Richard I. Evans, Edward 
M. Gilbert and John F. Stauffer 


The main purpose of this foundation text 
is to teach botany as a whole, combining 
morphology, physiology, and ecology. In 
the fifth edition, the authors have ‘icleted 
the material which has been proven to be 
of less importance to the general botany 
course. $6.25 


THE EVOLUTION IN THE 
GENUS DROSOPHILA 


by John T. Patterson and 
Wilson S. Stone 


The most extensive treatment of any living 
genus thus far attempted, the book covers 
the evolution of the Drosophilia as demon- 
strated by living forms. It is mainly con- 
cerned with isolating mechanisms, genetic 
systems shown by hybrids, and the cytology 
of over one-third of the known species of 
the genus. $8.50 


EVOLUTION EMERGING 
in two volumes — 


by William K. Gregory 


Spanning a time period of more than 500 
million years, this work summarizes the 
epic of evolution to show the slowly chang- 
ing patterns of life from primeval forms to 
man. Volume I contains all the textual 
material, while. Volume II consists entirely 
of illustrations organized in the same order 
as the material in Volume I. $20.00 per set 
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books by brilliant men 


CLIMATIC CHANGE 


EDITED BY HARLOW SHAPLEY. “A 
wealth of fascination and instruction” (so says 
Gerard Piel, President of the Scientific Ameri- 
can, in his N. Y. Herald Tribune review of this 
book) is provided by 22 leading authorities in 
various fields who discuss the evidence, causes, 
and effects of climatic change in relation to 
the history of man, the earth, and other 
planets. $6.00 


SNOW CRYSTALS 


NATURAL AND ARTIFICIAL 


BY UKICHIRO NAKAYA. Exactitude and 
beauty in more than 1550 clear, big photo- 
micrographs of snow crystals—natural and 
man-made—which illustrate the most compre- 
hensive work on the nature of snow ever pub- 
lished. For physicists—especially crystallog- 
raphers—meteorologists, climatologists; and 
for every nature-loving layman. $10.00 


A HISTORY 
OF MECHANICAL 
INVENTIONS 


BY ABBOTT PAYSON USHER. A Re- 
vised Edition of this important cultural study 
of the continuity and growth of technology 
and the theory of invention. 

Coming in June, probably $6.50 


AUGUSTINE TO GALILEO 


THE HISTORY OF SCIENCE A.D. 400—1650 
BY A. C. CROMBIE. An admirable history 


of medieval science and the developments that 

led up to the scientific revolution of the 16th 

and 17th centuries. 

Bibliography, index. 12 plates and 49 figures. 
$8.00 


At your bookstore, or 
HARVARD University Press 


44 Francis Avenue 
Cambridge 38, Massachusetts 


The handiest aid in the laboratory is the Carver Lab- 
oratory Press. Compact, self-contained, this press pro- 
vides controlled pressures to 20,000 Ibs. Interchange- 
able accessories are available for pressure filtering 
of thick fluids, separating liquids and solids, pressing 
out concentrated extracts and flavors and many other 
uses. Send for new descriptive Catalog. 


FRED S. CARVER INC. 
HYDRAULIC EQUIPMENT 


CHATHAM ROAD, SUMMIT, N. J. 


KONISAMPLER 


(pat. pend.) 


for 
ACCURATE DUST SAMPLING 


Special Features 
Employs principle of thermal precipitation 
Light weight—quiet—all electric 
Automatic timer—will operate continuously 
Secures samples suitable for microscopic, elec- 
tron microscopic or visual examination and 
for permanent records on standard glass slides. 
Cost (complete) 

Send for descriptive brochure K-I 


Designer and manufacturer of continuous, gravimetric and 
oscillating types of thermal precipitators 


Joseph B. Ficklen III 
1848 East Mountain St. Pasadena 7, California 
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MODERN SCIENCE TEXTBOOKS 


BRENEMAN: Animal Form and Function 


A forward-looking beginning text for courses in zoology. The author combines the best 
features of the type approach with those of the topical approach to produce a dynamic 
book that reads like a story. The unifying ptianidle of the book will be found in terms of 
the uniformity of animal function which ties diverse forms together. By W. R. Breneman, 
Indiana University. Just published. 


STOVALL-BROWN: The Principles of Historical Geology 


A compact and dramatic text providing systematic discussions of the geological periods, 
Snes by a thorough orientation in the science of geology. Extremely well-written. 

xtensively illustrated with stratigraphic sections, photographs, original drawings, stra- 
tigraphic columns, and a striking set of paleomorphologic maps. By J. W. Stovall and 
Howard E. Brown. Just published. 


MONNETT-BROWN: The Principles of Physical Geology 


A simple and practical approach to geology, with a complete description of geological 
features as they appear in the field and a section on methods of geological field study. 
Serves the ber Be aims of a well-rounded education and makes an excellent basis of 
physical geology for major students. Sections of topographical maps. By V. E. Monnett, 
University of Oklahoma and Howard E. Brown. 


GANNON: Psychology: The Unity of Human Behavior 


An introductory text which treats with originality and a fresh point of view the more 
constructive aspects of psychology. The consistent aim of the author is to provide a 
basis, free from artificial mechanism, for a better understanding of man. Facts are pre- 
sented in their historical setting for sound perspective. By Timothy J. Gannon, Loras Col- 
lege. Just published. 


WINANS: Introductory General Physics 


Written with scientific rigor and clarity, this book offers a thorough and workable 
grounding in physical principles for the student with little previous background. The 
text follows an evolutionary development of the principles of physics from sense observa- 
tion to experiment, from experiment to theory, and from theory to application. By J. G. 
Winans, University of Wisconsin. 


GINN AND COMPANY 


Home Office: Boston Sales Offices: New York 11 
Chicago 16 Atlanta 3 Dallas 1 Columbus 16 San Francisco 3 Toronto 7 
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SCIENCE 
ON MICROCARDS 


Following the requests of a number of li- 
braries, the AAAS Board of Directers has 
decided to publish a microcard edition of 
SCIENCE. The 1953 issues are now available 
in this form. The space saving is considerable. 
25 sets of 3”x5” microcards take up ap- 
proximately the same space as one set of the 
bound volumes of SCIENCE for 1953. The 
bother and expense of binding is completely 
eliminated. 


The cost of the Microcard edition for 
4 1953 has been set at $15.00 and it is antici- 
pated that the Microcard edition of subse- 


lightweight, 
tery-operated 
instrument, which 
measures the 
of, and distinguishes : 
between alpha, beta, 


@ REDESIGNED CASE. Better design has eliminated many 
joints and pockets, providing easy decontamination. 
Major joints are gasketed to effects. 
@ STRONG ALUMINUM HANDLE. Durable handle is especially 
cast and highly polished for minimum porosity. 
* FEWER BATTERIES. Improved battery pack requires less 
ies and provides more reliable operation. 
@ 3 RANGES IN EACH MODEL: SRJ-3 (standard range): 
50, 500, and 5000 MR/HR. HRJ-3 (high range): 
250, 2500, and 25000 MR/HR. 


WRITE FOR BULLETIN 


SS SSS SSS SSS SS SESS SSS SESS SSS SSSR 


s| quent years will sell at the same price. Orders 
for the 1953 edition and standing orders 
may be placed with: AAAS, 1515 Massachu- 
setts Avenue, NW, Washington 5, D. C. 


PITUITARY-ADRENAL FUNCTION 


published February 1951 6x9 inches, illustrated, clothbound, 224 pages—$4.00 
2nd printing June 1951 Price to AAAS members for prepaid orders—$3.50 


TECHNICAL ASSOCIATES 


III 


PITUITARY-ADRENAL FUNCTION continues the AAAS tradition of presenting in book form the collected 
papers presented at symposium programs of wide interest. This volume includes 22 papers delivered at a two-day 
Symposium on the Adrenal Cortex at the AAAS meeting in New York City, December 1949. 


PITUITARY-ADRENAL FUNCTION assembles important contributions of a score of laboratories in the United 
States and Canada from which many of the recent major advances in pituitary-adrenal physiology and therapeutics 
have come, and includes studies on the regulation of adrenal cortical activity, the role of the cortical hormones in pro- 
tein, carbohydrate, and mineral metabolism, and effects of the cortical steroids and the ACTH in various disease states. 
A summary chapter on “Adrenolescence” by Dr. George Perera forecasts some of the possible future trends in this 
active field of endocrine research. 


— — ORDER Now 
TO: AAAS PUBLICATIONS 
1515 Mass. Ave., N.W., Washington 5, D. C. 
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Mosby Books 


TEXTBOOK OF ANATOMY AND 
PHYSIOLOGY 


By CARL C. FRANCIS, A.B., M.D., Assistant Professor 


of Anatomy, Department of Anatomy, Western Re- 
serve University, Cleveland; and G. CLINTON 
KNOWLTON, Ph.D., Assistant Professor of Physi- 
cal Medicine, Emory University Medical School. 


Second Edition, 624 pages, 356 illustrations (31 in 
color). Price, $5.00. 


A CONCISE COMPARATIVE 
ANATOMY 
By WILLIAM HENRY ATWOOD, Head of the De- 


partment of Biology, Milwaukee State Teachers 
College. 


406 pages, 303 illustrations. Price, $4.25. 


TEXBOOK OF PHYSIOLOGY 


By WILLIAM D. ZOETHOUT, Ph.D., Professor Emer- 
itus of Physiology in Chicago College of Dental 
Surgery (Loyola University) and W. W. TUTTLE, 
Ph.D., Professor of Physiology, College of Medi- 
cine, State University of Iowa. 


Eleventh Edition, 692 pages, 302 illustrations (5 
in color). Price, $4.75. 


LABORATORY MANUAL FOR 
ELEMENTARY PHYSIOLOGY 


By LALIA V. WALLING, Assistant Professor Emeritus, 
University of Kansas. 


Fifth Edition, 257 pages, illustrated. Price, $3.75. 


THE SCIENCE OF BIOLOGY 


By WILLIAM C. BEAVER, Ph.D., Head of the De- 
partment of Biology, Wittenberg College, Spring- 
field, Ohio. 


Fourth Edition, 895 pages, 375 illustrations. Price, 
$5.85. 


BIOLOGIC SCIENCE IN 
LABORATORY AND FIELD 


By WILLIAM C. BEAVER, Ph.D., Head of the De- 
partment of Biology, Wittenberg College, Spring- 
field, Ohio. 


Fourth Edition, 253 pages, illustrated. Price, $3.50. 


MICROBIOLOGY 
By LOUIS P. GEBHARDT, Ph.D., M.D., Professor and 


Head, Department of Bacteriology, College of 
Medicine, University of Utah; and DEAN A. 
ANDERSON, M.S., Ph.D., Professor of Microbiol- 
ogy, Chairman, Division of Natural Sciences, Los 
Angeles State College of Applied Arts and Sciences. 


413 pages, 49 illustrations. Price, $5.75. 


LABORATORY INSTRUCTIONS 
IN MICROBIOLOGY 


By LOUIS P. GEBHARDT, Ph.D., M.D., Professor and 
Head, Department of Bacteriology, College of 
Medicine, University of Utah; and DEAN A. AN- 
DERSON, M.S., Ph.D., Professor of Microbiology, 
Chairman, Division of Natural Sciences, Los An- 
geles State College of Applied Arts and Sciences. 


253 pages, illustrated. Price, $3.25. 


Send orders and teacher inquiries to 3207 Washington Blvd., St. Louis 3, Missouri 


Published by 


SAINT LOUIS 


April 23, 1954 


The C. V. MOSBY Company 
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ASTRONOMICAL PHOTOELECTRIC PHOTOMETR 


Edited by 
Frank Bradshaw Wood 
Flower and Cook Observatories, University of Pennsylvania 
6 x 9 inches, 141 pages, 40 illustrations, clothbound 


Price $3.75 Special price to AAAS members $3.25 


The papers in this symposium, presented in somewhat abbreviated form at the AAAS Meeting in 
Philadelphia, will help those wishing to-enter this field, especially in the design and construction of 
equipment. The material—and the bibliography included with the first paper—will also prove invaluable 
to those actively working in the field. Although the number of contributors is limited, the papers cover 
developments around the world. 


Dr. Linnell, who covers direct current techniques, constructed a photoelectric photometer still in use 
at the Boyden station in South Africa, and while at Harvard used this in the study of the faint and un- 
usual eclipsing variable, UX Ursae Majoris. His present work involves the development of techniques 
using subminiature tubes. 

Dr. Hall—alternating current techniques—is co-discoverer of the phenomenon of the polarization of 
oo of certain stars, and was the first astronomer to demonstrate the value of refrigeration of photo- 


Dr. Blitzstein constructed the first pulse-counting photometer for astronomical use and applied it to 
the observation of eclipsing variables. 


Although Dr. Bengt Stromgren of the Yerkes and McDonald Observatories reviewed foreign devel- 
opments at the Philadelphia meeting, this volume includes papers written by MM. Lellemand and Len- 
ouvel on work at the Observatoire de Haute Provence and by R. O. Redman, Director, and G. G. 
Yates of the Observatory at Cambridge University. 


Dr. Walraven of Leiden describes the work with servomechanisms carried out by him at the Union 
Observatory in Johannesburg. 


Dr. Whitford, who supplies the critical summary and evaluation of future developments, has been 
considered an outstanding authority in this field for many years. His introduction of the constant deflec- 
tion method using electrometer tube techniques marked a major advance. 


TABLE OF CONTENTS 


The Use of Direct-Current Techniques in Photoelectric Photometry of Stars—Albert P. Linnell, Amherst College 
Observatory—1. Alternating-Current Techniques and Sources of Error in Photoelectric Photometry of Stars—John 
S. Hall, The Equatorial Section of the U. S. Naval Observatory—41. The Use of Pulse-Counting Techniques in 
Photoelectric Photometry of Stars—William Blitzstein, Flower and Cook Observatories, University of Pennsyl- 
vania—64. Photoelectric Installation of the Observatoire de Haute Provence, A. Lallemand, Observatoire de Paris 
—88. Photoelectric Installation at the Observatoire de Haute Provence, F. Lenouvel, Observatoire de Haute 
Provence, St. Michel, Basses Alpes, France—89. The Performance of Two Pulse-Counting Stellar Photometers, 
R. O. Redman and G. G. Yates, Cambridge University Observatory—93. On the Use of Servomechanisms in Photo- 
electric Photometry of Stars, Th. Walraven, Leiden Observatory, Southern Station, Johannesburg—114. Limits of 
Sensitivity and Precision Attainable by Photoelectric Methods, Critical Summary and Comparison of Various Tech- 
niques, A. E. Whitford, Washburn Observatory, University of Wisconsin—126. 


TO: AAAS PUBLICATIONS 


Please accept my order for .......... copy of Address 
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NEw COLLEGE TEXTS 


Mathematics microscope and his understanding of structure. The 
INTERMEDIATE ALGEBRA FOR COLLEGE STUDENTS, °°‘! Pig is used as the laboratory “type animal.” 
Rey. Ed., by Peterson. 369 pp. ..............+. $3.25 Psychology 


A new edition of the leading college-level text for : 
elementary algebra courses, now revised to improve AREAS OF PSYCHOLOGY, edited by Marcuse. 532 pp. 
clarity and modernize the presentation. The 5000 < ae $5.00 
exercises and problems are almost all completely A comprehensive description of all the major 
new. branches of psychology. Each field is presented by 
a well-known psychologist, and each covers basic 
INTRODUCTORY COLLEGE MATHEMATICS, by 1s principles, significant experimental work, and pos- 
Written with unusual clarity, this text — a 
unified treatment of basic topics in algebra, trigo- CULTURE AND PERSONALITY, by Honigmann. 499 $560 
nometry, and analytic geometry, and an introduc- 
tion to the calculus. The function concept is the 
unifying element throughout. 


The first full text on culture and aiehie to 
integrate the relevant materials from cultural an- 
thropology, sociology, psychology, and psychiatry. 
DIFFERENTIAL EQUATIONS WITH’ APPLICATIONS, It provides a systematic basic text for use in cultural 
by Betz, Burcham, and Ewing. 309 pp. ...... $4.50 anthropology and psychology of personality courses. 


The most extensive and successful integration of PERSONALITY THROUGH PERCEPTION: An Experi- 
theory and applications, for the standard junior- mental and Clinical Study, by Witkin, Lewis, Hertzman, 
level course. Applications to the physical, biological, Machover, Meissner, and Wapner. 57] pp. .... $7.50 
and engineering sciences are not mere illustrations, A valuable report on a 10-vear steady of the role of 
but an integral part of the text. Thorough treatment personality rae in wuuandian whet out by a 
of classical operational methods and introduction team of experimental and dinical psychologists 
to modern operational methods, and non-linear employing a wide variety of subjects and methods. 


problems. 
Chemi PERSONAL ADJUSTMENT IN THE AMERICAN CUL- 
emistry TURE, By Shaw and Ort. 388 pp. .............. $4.00 
SEMIMICRO QUALITATIVE ANALYSIS, Rev. Ed., by A consistent and thorough attempt to relate per- 
Barber and Taylor. 404 pp. .................. $4.50 sonal adjustment to the social environment. The 
Based on an early text which introduced the pres- individual is seen both as the product of social 
sure bulb method of semimicro filtration, the revi- learning and as an agent influencing his social en- 
sion is adapted for use with either pressure-bulb or vironment. Sociological and psychological concepts 
centrifuge filtrations and gives details of both meth- are integrated, principles stressed. 


ods. Thioacetamide (CH;CSNH:) has been sub- 


stituted for hydrogen sulfide gas 2s a reagent for THE CLINICAL Special Reference 


| sulfide precipitations. to the Rorschach, by Sarason. (Coming in June) .. $5.00 
The major variables operative in all inter-personal 
Biology interactions are first described, followed by intensive 


discussion of the Rorschach. Finally, the nature of 

Breland, the interpretative process and the major assump- 
a oe and abideau. 694 pp. ........ $6.00 tions about personality the clinician appears to em- 

A major contribution for re gourds biology ploy are discussed. 
course, which replaces basic courses in the various 
of = It key Geology 
/ principles of biology, giving the student a full pic- 
j ture without overemphasizing any aspect. 300 out- GRAPHIC PROBLEMS IN PETROLEUM GEOLOGY, H 4 

A carefully planned, well-executed text-workbook 
LABORATORY STUDIES IN BIOLOGY, by Lee- and for petroleum geology, consisting of 31 practical 


$3.50 problems, embracing the fields of stratigraphy, 


This manual is designed to be used not only with structure, and oil field development. A considerable 

PrinciPLes oF BroLtocy, but with any standard amount of background and textual material is in- 
text. Photomicrographs and drawings are printed cluded. 84%” x 11”, spirally bound, with paper 
; side by side to assist the student in his use of the suited for drafting room use. 


HARPER & BROTHERS °* 49 East 33d Street, New York 16, N.Y. 
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Outstanding 
McGRAW-HILL BOOKS 


Watch 
This 
Space 
EACH 
WEEK 


For 
Announcements 


of NEW and 
FORTHCOMING 
BOOKS 


from 


McGRAW-HILL 


McGRAW-HILL BOOK COMPANY, Inc. 
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Meetings & Conferences 


May 


17-20. Electronic Parts Show, Chicago, Ill. (K. C. Prince, 
1 N. La Salle St., Chicago 2.) 

17-20. Special Libraries Assoc., annual, Cincinnati, Ohio. 
(A. O. Hanson, Cleveland Public Library, Cleveland 
14, Ohio.) 

17-21. National Tuberculosis Assoc. and American Tru- 
deau Soc., Atlantic City, N.J. (E. Lovell, NTA, 1790 
Broadway, New York 19.) 

18-21. American Planning and Civic Assoc., annual, Co- 
lumbus, Ohio. (Miss Harlean James, 901 Union Trust 
Bldg., Washington 5, D.C.) 

21-26. American Assoc. for the Advancement of Science, 
Pacific Division, Pullman, Wash. (R. C. Miller, Cali- 
fornia Acad. of Science, Golden Gate Park, San Fran- 
cisco 18.) 

21-22. Operations Research Soc., 2nd annual, Chicago, Ill. 
(T. E. Caywood, 203 N. Wabash Ave., Chicago 1.) 

24-26. National Telemetering Conf., Chicago, Ill. (W. 
J. Mayo-Wells, Applied Physics Laboratory, Silver 
Spring, Md.) 

24-27. Symposium on Instrumentation for Industrial Hy- 
giene, Ann Arbor, Mich. (Director, Continued Educa- 
tion, School of Public Health, Univ. of Michigan, Ann 
Arbor.) 

24-28. American Assoc. of Cereal Chemists, annual, Den- 
ver, Colo. (C. L. Brooke, Merck & Co., Rahway, N.J.) 

29-5. International Ornithological Cong., llth, Basel, 
Switzerland. (Jardin Zoologique, Basel.) 

29-6. International Medico-Surgical Reunion, 2nd, Turin, 
Italy. (A. M. Dogliotti, Palazzo delle Esposizioni al 
Valentino, Turin.) 

80-2. International Anatomical Nomenclature Committee, 
London, Eng. (T. B. Johnston, Guy’s Hospital, Lon- 
don, SE 1.) 

80-6. International Cong. of Agricultural and Food In- 
dustries, 10th, Madrid, Spain. (Sec., 3, Zurbane, Ma- 
drid.) 


June 


1-2. International Neurologic Reunion, 19th, Paris, 
France. (J. Sigwald, 68, Boulevard de Courcelles, 
Paris 17.) 

4—5. American Psychopathological Assoc., New York City. 
(J. Zubin, 722 W. 168 St., New York 32.) 

6-11. Conf. on Industrial Research, Harriman, N.Y. (R. 
T. Livingston, 409 Engineering Bldg., Columbia Univ., 
New York 27.) 

7-10. National Plastics Exposition and Technical Conf., 
Cleveland, Ohio. (Soc. of Plastics Industry, 295 Madi- 
son Ave., New York 17.) 

7-12. International Cong. of Psychology, 14th, Montreal, 
Can. (H. S. Langfeld, Eno Hall, Princeton Univ., 
Princeton, N.J.) 

8-10. National Soc. of Professional Engineers, annual, 
Milwaukee, Wis. (P. H. Robbins, 1121 15 St. NW, 
Washington 5, D.C.) 

9-12. American Soc. for Quality Control, 8th, St. Louis, 
Mo. (D. Shainin, 70 E. 45 St., New York.) 

11-17. Pan American Assoc. of Ophthalmology, 3rd, Sao 
Paulo, Brazil. (M. E. Alvaro, Consolacao 1151, Sao 
Paulo.) 


(See the April 16th issue for summer meeting lists.) 
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P 330 West 42nd Street » New York 36,N. Y. | 


Colloquia on Endocrinology 


VOL. V. — BIOASSAY OF ANTERIOR 
PITUITARY AND 
ADRENOCORTICAL HORMONES 


* Requirements for Clinically Useful Endocrine 
Bioassays * Thyrotrophic Hormone * Gonado- 
trophins and Prolactin * Growth Hormone + 
Adrenocorticothrophic Hormone * Adrenocorti- 
cal Hormones. 

242 Pages 53 Illustrations $6.00 


VOL. VI. — HORMONAL FACTORS 
IN CARBOHYDRATE METABOLISM 


* Enzyme Systems Concerned in Carbohydrate 
Metabolism * Hormonal Control of the Intercon- 
version of Carbohydrate, Protein and Fat + The 
Influence of the Adrenal Cortex on Carbohydrate 
Metabolism * Hormonal Control of the Storage 
of Glycogen * The Influence of Insulin in Car- 
bohydrate Metabolism + Sex Hormones, Preg- 
nancy and Carbohydrate Metabolism. 

364 Pages 94 Illustrations $6.75 


VOL. Vil. — SYNTHESIS AND 
METABOLISM OF 
ADRENOCORTICAL STEROIDS 


Part |—Synthesis of Adrenocortical and 
Related Steroids 

Part !l—Metabolism of Adrenocortical 
Steroids 

An informative report which will interest steroid 

and organic chemists, biochemists, research and 

clinical endocrinologists, and clinical investiga- 

tors. 


315 Pages 29 Illustrations $6.75 


SYMPOSIA OF THE CIBA FOUNDATION 


General Symposia 


CHEMICAL STRUCTURE 
OF PROTEINS 


The latest approaches to the problems of purifi- 
cation of proteins, the estimation of the value 
and practicability of degradation procedures, 
and the identification of peptides and the amino- 
acid groupings are presented and argued by out- 
standing American, British and Continental 
workers in the field of protein chemistry. $6.00 


MAMMALIAN GERM CELLS 


Our up-to-date understanding of the physiology 
of mammalian spermatozoa and ova in vitro 
and in vivo is reported and discussed by well- 
known world authorities. 

320 Pages 54 Illustrations $6.75 


VISCERAL CIRCULATION 


“Contains a wealth of information for the stu- 
dent, anatomist, physiologist, clinical investiga- 
tor. Presentations by authorities are discussed 
freely and critically by other investigators. 
Much of the work is published for the first 
time, but sufficient background is given to make 
the material comprehensible. One feels projected 
at times into the future by the possibilities of 
some of the ideas expressed.”—American Heart 
Journal. 

278 Pages 72 Illustrations $6.50 


Pearse’s HISTOCHEMISTRY: 
THEORETICAL AND APPLIED 


A textbook written by a histologist for histolo- 
gists dealing exhaustively with that branch of 
histochemistry which is concerned with the 
application of diagnostic and analytical meth- 
ods, chemical and physical, to tissue sections. 
The illustrations, including 13 in color, are an © 
outstanding feature. Over 130 methods, many 
hitherto unpublished, are described in techni- 
cal detail with full discussion. 


530 Pages 122 Illustrations $12.00 
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Order from your Medical Bookstore, or ~~~" 
LITTLE, BROWN & COMPANY, 34 Beacon St., Boston 6, Mass. 
Please send me: 1 
(CO Synruests anp Mertano.is% or Aprenocorticat $6.75 
Hormonat Factors Carsonyprate Merasouism .... $6.75 | 
Bioassay or Anterior Prrurrary AND ADRENOCORTICAL 

30-Day Approval Charge Check Enclosed 
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SOVIET SCIENCE 


2nd Printing’ June 1953 
a publication of the 


AMERICAN ASSOCIATION for the ADVANCEMENT of SCIENCE 


CONTENTS 
Russian Genetics Theodosius Dobzhansky Department of Zoology 
Columbia University 
Russian Physiology and Pathology W. Horsley Gantt School of Medicine 
Johns Hopkins University 
Russian Psychology and Psychiatry _ Ivan D. London Russian Research Ctnter 
Harvard University 
Scientific Method and Social Science: Russell L. Ackoff Department of Engineering 
East and West Administration 
Case Institute of Technology 
Russian Contribution to Soil Science J. S. Joffe New Jersey Agricultural 
Experiment Station 
Rutgers University 
Soviet Physics and Chemistry John Turkevich Frick Chemical Laboratory 
Princeton University 
Soviet Mathematics J. R. Kline Department of Mathematics 
University of Pennsylvania 
Science and Intellectual Freedom Lazar Volin Office of Foreign Agricultural 
in Russia Relations 
U. S. Department of Agriculture 
An Appraisal of Science in the USSR = Conway Zirkle Botanical Laboratory 


University of Pennsylvania 


Symposium at the 1951 AAAS Meeting at Philadelphia, published November 1952. 
6x 9 inches, clothbound, 115 pages, price $1.25. 


Orders for 10 or more copies $1.00 per copy. 
Combination order price $3.00 for both Soviet Science and Industrial Science. 


Mail your order now 


TO: AAAS PUBLICATIONS 
1515 Massachusetts Avenue, N. W. 
Washington 5, D. C. 


Please accept my order for the items indicated below. My check or money order in the amount of 


copies of Industrial Science 
—Present and Future. 
36A 
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A unique, comprehensive treatise 


The Proteins 


Complete in two volumes | four parts) 


CHEMISTRY, BIOLOGICAL ACTIVITY, AND METHODS 
Edited by HANS NEURATH, University of Washington, and KENNETH BAILEY, University of Cambridge 


Volume II, Part A 
February 1954, x, 661 pp., $14.00 
Nucleoproteins and Viruses 

By R. Markham and J. D. Smith 
The Oxidizing Enzymes 

By Thomas P. Singer and Edna B. Kearney 
Respiratory Proteins 

By Felix Haurowitz and Richard L. Hardin 


Toxic Proteins 
By W. E. Van Heyningen 
Milk Proteins 
By Thomas L. McMeekin 
Egg Proteins 
By Robert C. Warner 
Seed Proteins . 
By Sven Brohult and Evald Sandegren 
Proteins and Protein Metabolism in Plants 
By F. C. Steward and John F. Thompson 


Protein Hormones 


By Choh Hao Li 


Volume II, Part B 


September 1954, about 500 pages 


Interstitial Proteins: The Proteins of Blood Plasma 
and Lymph 
By W. L. Hughes, Jr. 


The Proteins of Immune Reactions 


By William C. Boyd 


Structure Proteins. I. 


By J. C. Kendrew 


Structure Proteins. II. Muscle 
By Kenneth Bailey 


Proteolytic Enzymes 
By Hans Neurath and N. Michael Green 


The Synthesis and Turnover of Proteins 
By H. Tarver 


Author Index—Subject Index for complete 
Volume II. 


Previously Published: 


Volume I, Part A 
May 1953, xii, 548 pp., $12.00 


The Isolation of Proteins 
By John Fuller Taylor 


The General Chemistry of Amino Acids and Peptides 
By P. Desnuelle 


The Amino Acid Composition of Proteins 


By G. R. Tristram 


The Structure and Configuration of Amino Acids, 
Peptides and Proteins 
y Barbara W. Low 


Optical Properties of Proteins 
By Paul Doty and E. Peter Geiduschek 


Electrochemical Properties of the Proteins and 
Amino Acids : 


By Robert A. Alberty 


Volume I, Part B 
September 1953, x, 567 pp., $13.00 


The Size, Shape and Hydration of Protein Molecules 
By John T. Edsall 


Protein Interactions 


By Irving M. Klotz 


Protein Denaturation 
By Frank W. Putnam 


The Chemical Modification of Proteins 
By Frank W. Putnam 


The Relation of Chemical Structure to the Biological 
Activity of the Proteins 


By R. R. Porter 
Author Index—Subject Index for complete Volume I. 


- Academic Press Inc., Publishers 
125 East 23 Street, New York 10, N. Y. 


April 23, 1954 
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PERSONNEL PLACEMENT i 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in Ss. 
and 76 foreign countries — at a very low cost 


CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 


DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 
7 times in : year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 


For PROOFS on display ads, coy must reach SCIENCE 4 
weeks before date of issue (Friday of each week). 


POStTIONS WANTED 


Biologist, M.A. Male—30. Fulbright professor Europe two years. 
Research experience plant physiology. Desires position small 
University or college. General Biology, Physiology, Biochemistry, 
English. Available June or September. Box 117, SCIEN xX 


Botanist ; Ph.D., woman ; twelve years teaching, research experi- 
ence; publications, Desires teaching or research in east; morphol- 
ogy, anatomy, genetics, etc. Box 116, SCIENCE. 


Botanist: M.S. and Teaching Certificate. Morphology, physiology, 
taxonomy, and microtechnique. Research experience. Desires teach- 
ing and/or research position, with research or allowable time di- 
rected toward Doctorate. Box 120, SCIENCE. x 


Bio-Chemist for hospital—Ph.D. preferred. M.S. considered. Ex- 
perience in clinical chemistry desired. Large and growing general 
hospital. Supervisory responsibilities. Congenial environment. Please 
reply in full personal detail and state salary requirement. Director 
of Personnel, Albert Einstein Medical Center, Tabor 
Rds., Philadelphia 41, Pa. 4/16, 23 - 5/7 


Biological rar rapher. For research division of pharmaceutical 

ave degree in science, and training in 

wart N not be experienced. Chicago location. Box 114, 
IENC 


Position Open: Microbiologist with training in biochemistry for 
development of research in cellular metabolism and virus growth 
Midwestern University Medical School. Box 118, SCIE 2-9 $/7 


—The MARKET PLACE— 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


Mathematician, Ph.D. 44, Experience : applied mathematics re- 
search in physical sciences, statistics, biology; graduate and 
teaching. Numerous publications. Box 115, SCI- 


Physical chemist, Ph.D., four years research and teaching assistant, 
while attending university ; three years’ research in industry. 
Science Department, Medical Bureau (Burneice Larson, Director) 
Palmolive Building, Chicago. 


Statistician, Ph.D. level of theoretical statistics. Experience in 
experimental design, epidemiology, tuberculosis, neuropsychiatry, 
owe research, productivity analysis; publications. Box 119 


ik 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number. counts as 10 additional words. Correct 
payenent to SCIENCE must accompany ad 

DISPLAY: Rates listed below—no charge for Box Number. 

ionthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 
Single insertion $19.50 per inch 
7 times in 1 year 
13 times in 1 year J 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, <_— must reach SCIENCE 4 

weeks before date of issue (Friday of every . 


OPEN 


8©OKS AND MAGAZINES || 


AVOID DELAY ... . Cash in Advance payment 
MUST be enclosed with ALL classified ads. 
See “Charges and Requirements” 


WANTED TO PURCHASE ... Soret 
periopicats } 

SCIENTIFI and BOOKS. collections wanted. 

WALTER J. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


Assistantships for outstanding graduates in physics, meteorology, 
chemistry, geology, biology, and engineering, up to $2400. Cur- 
ricula in Oceanography leading to M.S. and Ph.D. degrees. For 
further information write: Head, Department of Oceanograph 

Texas A. and M. College, College Station, Texas. x 


(a) Bacteriologist, Ph.D., qualified to serve as director tissue cul- 
ture research department ; extensive research experience required ; 

around $10,000; East. (b) Internist with experimental approach, 
sound clinical background ; research post, leading industrial com- 
pany; East. (c) Two pharmacologists, Ph.D., and M.S.; research 
division, pharmaceutical company; East. (d ) Associate professor 
and instructor in physics; small university; academic year 1954—55. 
(e) Science writer; woman preferred; pharmaceutical company ; 

East. (f) Nutritionist, Ph.D., qualified conduct research projects ; 
research institution; South. S4-4 Science Department, Medical 
Bureau (Burneice Larson, Director) Palmolive Building, Chicago. 


LOOK AROUND... increasing 


——— < satisfied advertisers using small-space ads 

ony issue of SCIENCE—proof that these get 
f a or service of interest to scientists, 
po a advantage of this low-cost means of increasing your 
profits! 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries — Sets and runs — Single titles 
Please send us your want list 
STECHERT - HAFNER, INC. 31 East 10th St., New York 3 
‘The ‘World’s Leading International Booksellers 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are ANNER “In to oa 
at high market prices. Write Dept. A3S i°s 


PROFESSIONAL SERVICES 
LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC pallies how we can 

your book. All subjects consi New authors welcome. 
VANTAGE PRESS, Inc. @ 120 W. 31 St., New York 1 

in Calif.: 6356 Hollywood Bivd., Hollywood 28 
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OOKS + SERVICES + SUPPLIES + EQUIPMENT 


MARKET PLACE 


PROFESSIONAL SERVICES 


CONSULTATION 
RESEARCH 


SOUTH SHORE 


ANALYTICALAND RESEARCH Inc. 
148 ISLIP AVE. we 


LABORATORIES, INC. 
Founded 1922 


@ CONSULTATION 


Biclogicol, Nutritienel, Texicologice! Studies 
for the Food, Drug and Allied Industries 
48-14 33rd Street, Long Island City 1, N.Y.- 


ANALYSES 


WISCONSIN 
| LABORATORY SERVICES 
FOUNDATION! Project research and consultation in Bio- 
istry, Chemistry, Bacteriology and En- 
tomology 


Mineral determinations including sodium and fluor- 
ine * Proximate analyses ® Vitamin and amino 


acid assays ® Food chemistry and microbiology ® 
Enzyme investigations 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


m P.O. BOX 2059-V . MADISON 1, WISCONSIN 


RUESDAIL 


togerw. Applied 
Gboratories, inc. 
for Brochure-4101 N. Figueroa St. Jeffreys, Consultation 
Angeles 65, Colt, = Analyses 


“LaWall &Harrisson 
Dif. S, 192% Walnut, St., Philadelphia 3, Pa. 


ANALYSES CONSULTATION - 


RESEARCH 


April 23, 1954 


| SUPPLIES AND EQUIPMENT | 
Long-Evans (PAF) 


RATS 


Bred for Research Work by Research Workers 


PACIFIC ANIMAL FARMS 
2457 Fletcher Dr., Los Angeles 39, Calif. 


Hamsters 


Guinea Pigs Rabbits 


MANOR FARMS 


Staatsburg, New York , 
RESEARCH Tel. Staatsburg 3278 
Supplying every Research Need Since 1943 


| Mice Rats 


Germantown, N. Y. 
Germantown 3535 


e Swiss Mice 
@ Webster Strain 


BEAGL 


Healthy — AKC — Immunized 
5 to $50 F. B. ithaca 
J. FATULA Dog Farm — RR1 — Ithaca, N. Y. 


SPRAGUE-DAWLEY, INC. 
Pioneers in the development of the 


STANDARD LABORATORY RAT 


Our new modern colony building just completed 
soon will double our present production. 

The new colony building contains every device to 
insure continuous production and ‘shipment of 
guaranteed Sprague-Dawley strain white rats. 
Limited ts of males from the new 

will be available about March 15, 1954. 
Increased orders from our present customers and 
orders from new customers will be accepted as pro- 
duction builds up. 

OUR PLEDGE: Our insistence on the highest pos- 
sible quality will never be sacrificed to quantity. 


MICEMACOLOCY 
BIOCHEM 
| 
| 
4 Philip B. Hawk, Ph.D., President 
~ Bernerd L. Oser, Ph.D., Director 
ic 
| 
| 
4 
| 
| 
SINCE870 Food Ingredient & New Drug Studies 
SY 
BIOLOGIC ASSAYS 
‘Chemists - Pharmacologists = | 
39A 
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SUPPLIES AND EQUIPMENT 


SUPPLIES AND EQUIPMENT 


INSTRUMENTS TRADING CENTER 
BUY — SELL — TRADE 
INSTRUMENTS FOR SCIENCE 


122 GOLDEN GATE—SAN FRANCISCO 2, CALIF. 


All AMINO ACIDS— natural, synthetic, unnatural, 


Rare Sugars, Biochemical Products, Reagents, New 
Pharmaceuticals in stock. rite or phone PLaza 
7-8171 for complete price list. 


FOOD FOR 


FORMALDEHYDE 


Kennel Food ae Co., Fairfield, Conn. 
and other tagged 


ISOTOPES SPECIALTIES CO, 22'S;ASanFernandoRe. 


HOLTZMAN RAT CO. 


producing a 
HIGH QUALITY WHITE RAT 
for laboratory use. 


R.4, Badger Lane, Madison 5, Wisc. 


Tel. 6-5573 


(THIS is the EXACT SIZE RECTANGLE “IN Sreumenrs 
on the Field Finder containing 
over 50000 lines and indicia, 

They form a simple, non-marking 
device for the microscopist to re= 
locate fields of interest ina 
slide-mounted specimen, Other 
advantages: Suverbd precision—= 
with interchangeability; non-des- LOVINS ENGINEERING 
tructive; used by substitution.) COMPANY 


No. 201-050-150 
Micro-Slide 


FIELD FINDER 


SILVER SPRING. MD. 


MICROSCOPE ILLUMINATORS| 
N A. J. URES...YOUR CHOICE OF 5 MODELS 


¢ HYPOPHYSECTOMIZED RATS 


Shi to all points via Air Express 
further information 
Ave. 


HORMONE ASSAY LABORATORIES, Ine. @ Sent 


CHROMATOGRAPHY CABINETS — carton packed—designed 
by prominent researcher—in use in many leading medical centers in 
U.S. and Canada. For two dimensional paper chromatography 
using filter paper 1834 by 22 inches or smaller—delivery two weeks 
from date of order. 


$76.00 f.0.b. shipper — for information write 


ATLANTIC MILLWORK, DEPT. $1 
625 S. Good N.Y. 


hast 


‘able Brilliant €Smoll 


odjustability 


| ii ont best buys backed by Lindly 


@ RARE 
COMMON 
Price list on Request 
461 Bloor St., W. 
Toronto, Canada 


STAINS 


STARKMAN Biological Laboratory 


ANALYSIS OF AMINO ACIDS 
AND PROTEINS 


SHANKMAN LABORATORIES 


2023 SANTA FE AVENUE, LOS ANGELES 21, CALIFORNIA, 


VITAMINS, MINERALS, 
Fooos, 


SPECIAL DETERMINATIONS 


replies!! 


Within ten days 43 replies were received to a 
single “Box Number” ad in the Personnel Place- 
ment section of SCIENCE. Your own ad, here, will 
produce prompt results, at a minimum cost. Send 


your “copy”, now. 
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tories of Primate B Ir Writ s, free f 
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ALL-; BRIGHT 2]: VBM'O®: BM'G®: SS 
: PURPOSE 
contol of light intensity to complement the finest microscopes. 
FOREMOST IN MICROSCOPE LAMPS 
3 See your dealer or write 
LINDLY « co. INC. MINEOLA, N Y 
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